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Exciting progress at the new Museum! 
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FROM THE EDITOR 


y now you’ve probably noticed that 
Be: issue of The AWA Journal is 

identified by season, rather than by 
month as has been usual. From now on, the 
four issues of the Journal will be “dated” 
Spring, Summer Autumn and Winter rather 
than April, July, October and January. The 
change in dating was mainly a result of our 
having switched from sending your issues 
by first class mail to sending them using the 
much more economical nonprofit rate. The 
problem is that while nonprofit mail still 
can be relied upon to get the Journal from 
us to you, it is significantly slower than first 
class mail. 

In a recent survey conducted on two 
member e-mail reflectors, we discovered 
that while some April issues were delivered 
within a few weeks of mailing, others took 
about a month and still others took even 
longer. The bottom line is that, with such a 


schedule added on to the five or six weeks 
required for editing, layout, printing and 
mailing preparation, assigning a specific 
month to an issue is rather pointless. And 
after all, as a quarterly publication, each 
issue is indeed with you for a whole season. 
We’re all beginning to look forward to 
the 2013 Convention even though it is still 
a few months away. As we did last year, 
we’ve included as much convention infor- 
mation as possible, as well as a convention 
registration card, in this April (now Spring) 
issue. Be sure and check out the Conven- 
tion Preview section for a foretaste of what 
will be a very exciting lineup of seminars 
and talks as well as news of an unusual and 
interesting change in flea market policy! 
And, in the same section, don’t miss the de- 
tailed corporate history of Heathkit, our 

Convention theme company. 
—Marc Ellis, NS9EWS 


LETTERS TO THE EDITOR 


All letters to the Editor are read with interest and attention, though not all can be published in 
this column. Letters may be paraphrased, shortened or otherwise edited to fit the available 
space. The statements made by our correspondents are their own opinions and do not necessar- 
ily reflect the views of either the AWA Journal staff or the Antique Wireless Association. 


LINE CORD RESISTOR 
REPLACEMENT ISSUES 


I'd like to respond to several pertinent 
comments that were received in regard to 
my article “Replacing AC-DC Line Cord 
Resistors With Capacitive Reactance” in 
the January 2013 Journal, 

First of all, my article should have speci- 
fied that a common rectifier/d’ Arsonval type 
of voltmeter will not indicate the effective 
voltage across a reactive circuit. A vane-re- 
pulsion, or true RMS, electronic voltmeter is 
required, as pointed out by Peter Lankshear. 

In lieu of a mathematical analysis, I per- 
formed the following experiment to deter- 


mine the error incurred by use of a simple 
AC voltmeter for measurements on the R-C 
circuit in my article that has a phase angle 
of 44 degrees. A Hewlett-Packard 200B 
audio oscillator was set to 500 Hz where its 
sinewave has minimum distortion; a Bal- 
lantine 320 true RMS voltmeter and a 
Heathkit VTVM were calibrated together at 
3 volts from the HP; R-C components (3.3 k 
resistor and .01luF capacitor) were selected 
that would provide a phase angle of 45 de- 
grees at 500 Hz; with 3 volts applied to the 
R-C series combination, the frequency was 
adjusted slightly to compensate for compo- 
nent tolerances so that the voltages across 
each component were equal. The VTVM 
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FROM THE DEPUTY DIRECTOR 


(Deputy Director Bob Hobday is substitut- 
ing for Director Tom Peterson, who nor- 
mally writes this greeting.) 


1 everyone. This is an exciting time 
H« AWA as the first phase of the 

construction of the new Antique 
Wireless Museum draws to an end. As I 
write this, the new Museum is being 
painted. That is really exciting! By the time 
you read this, the AWA Spring Meet will 
have taken place in Bloomfield and those of 
you who attended had a first look at the new 
facility. But the grand opening celebra- 
tion—and it will be a celebration—will be 
Tuesday, August 20, 2013, at 2 p.m. in con- 
junction with the AWA Annual Conven- 
tion. You are very welcome to join us at 
that event and also to visit the Museum 
over the summer as exhibits become more 
fully developed. 

The new Museum will have a completely 
different look from our prior museum and 
will feature many exciting artifacts and ex- 
hibits not previously displayed. We also 
will have a museum store offering such 
items as AWA clothing, AWA publications 
and CDs, new and old books and, occasion- 
ally, antique radios and other items. 

The Museum staff is fully engaged in the 
design and development of the new ex- 
hibits. At the same time, with some degree 
of nostalgia, we will be dismantling and 


read 2 volts and the true RMS voltmeter 
read 2.1 volts. Thus an error of about 5% 
was incurred by use of the simple volt- 
meter, probably inconsequential to the tube 
heater voltage requirements. At the same 
time, a dual-trace ’scope compared the volt- 
age sinewave from the HP to that across 
each of the R-C components in turn. Distor- 
tion that resulted from the 45 degree phase 
angle was not discernible. 

Deeley’s “Electrolytic Capacitors,” refer- 
enced in my article, explains the action of 
nonpolarized caps as follows: “When two 


SPRING 2013 / THE AWA JOURNAL 


moving out of the AWA Academy Mu- 
seum, our home for nearly 40 years. 

How can you help? Well, in at least a cou- 
ple of ways. First, we still need cash dona- 
tions toward the cost of completion of the 
remaining two phases of the new Museum. 
Please send your tax deductible donation to 
the AWA Development Fund, P.O. Box 
421, Bloomfield, New York, 14469. The 
generous support of AWA members has 
made possible our great progress so far. 

Second, a huge planning initiative will be 
required to open and operate the new Mu- 
seum successfully. It will take an amazing 
effort just to recruit and organize the legion 
of volunteer docents, or museum guides, re- 
quired to staff the Museum throughout the 
year. In addition, we will need volunteer ex- 
pertise in many other areas such as market- 
ing, public relations, copywriting, financial, 
exhibit design and construction, and educa- 
tion. Perhaps your significant other would 
like to become a volunteer as well. There 
will be several non-technical volunteer po- 
sitions to be filled. 

CAN YOU HELP? WE NEED YOUR 
HELP. PLEASE VOLUNTEER. If you are 
interested in becoming a Museum volunteer 
either as a guide or by lending your exper- 
tise in some other area, please contact me at 
or call 585-314-7310. 

Bob Hobday, N2EVG 

Deputy Director 


series-opposed electrolytics are connected to 
an AC potential, current will flow until the 
voltage reaches maximum. One capacitor 
then has maximum charge. As the applied 
voltage decreases, the capacitor begins to 
discharge into the circuit and the charge 
which it held accumulates in the opposing 
capacitor. For subsequent voltage variations, 
the total coulombic charge remains constant 
for a given maximum applied voltage. In a 
mica or paper dielectric capacitor the charge 
varies with the applied voltage. Deeley also 
states that non-polarized caps are generally 


employed in intermittent service. Examples 
are motor-starting capacitors and the 150 uF 
nonpolarized electrolytic phase-shifting ca- 
pacitor in the popular “Ham-M” amateur 
radio antenna rotors. 

So Pll continue to enjoy my little Grunow 
5B AC-DC radio with its electrolytic volt- 
age-dropping capacitors. When (not “if’!) 
they fail, I think I'll take the advice offered 
in Keith Kunde, K8KK’s letter and replace 
them with a 1000 piv | ampere diode and 12 
ohm series resistor. Again, though, the volt- 
age waveform across the tube heaters will 
be distorted and must be read on a true RMS 
voltmeter. Only those components of volt- 
age and current that are in-phase can supply 
power (not VARs) to bring the tube heaters 
to rated thermionic emission temperature. 

An alternative would be to plug the set 
into a wattmeter, which will indicate the ef- 
fective power going into the set, then sub- 
tract the DC power delivered by the recti- 
fier, which is easily measured, to give the 
power dissipated in the tube heaters. 

Tom Turner, K8VBL 

Watervliet, MI 


MORE ON LINE CORD 
RESISTOR REPLACEMENT 
ALSO DUAL PRIMARY DANGER 


In Tom Turner’s article on replacing line 
cord resistors with capacitive reactance 
(January 2013 issue): Putting two equal ca- 
pacitors in series halves the net capacitance, 
sO one wants two 18uFs. Also, it’s best to 
put a 1N4005 across each of the caps (anode 
to “‘-” side) so the cap is not de-formed. Note 
too, that electrolytics have wide capacitance 
tolerances, and the capacitance does change 
during life. I'd suggest instead, a 6.8 or 
10uF 400V Mylar (http://www.tubesand- 
more.com/products/C-MKP: Capacitor - 
Audiophile MKP Audio, 400 V, luF - 
10uF) instead of a pesky electrolytic (with a 
1/2 amp medium-speed fuse for when the 
cap shorts!), and a 220K 1/4W resistor 
across the cap so it doesn’t stay charged and 
bite, or give a big surge at next turn-on. Get 
a 6.8 and several 1.0 or 2.2 uF, and parallel 
to get closer to the correct current. 


In the “Equipment Restoration” column 
(same issue): Using a dual-primary trans- 
former for isolation is dangerous because 
the two primary windings are often bifilar, 
giving just the enamel between you and 
electrocution. Better is a 115:115 trans- 
former, available from Jameco, Mouser, 
D’Key and many others. Of course two 
back-to-back transformers are fine. 

John, KOEND/1 

Via e-mail 

Note: John’s comments arrived too late 
for these two authors to respond. 


HURRICANE MEMORIES 


As is often the case, I found something of 
special interest to me in a recent Journal. 
This time it was the article about old auto ra- 
dios by Ben Kittredge. 

In 1938 I was working for a radio store in 
Fall River, MA, repairing old, and installing 
new, auto sets. At that time we did not have 
a garage, so I had to work at curbside. My 
tools were on a wheeled cart and, for power, 
I had an extension cord running across the 
sidewalk. 

On one fine September day I was installing 
a new radio for a customer. I had mounted 
the side cowl antenna and installed the radio 
on the firewall, but had not made any connec- 
tions. All of a sudden a gust of wind and a 
splash of rain struck and my customer said, “I 
think I had better go home as my wife is 
away and I left some windows open. I’ll 
come back tomorrow to have you finish.” 

None of us realized that any out-of-the or- 
dinary weather had been forecast for that 
day, so we didn’t know that the great New 
England hurricane of 1938 was heading 
straight for us! I rolled up my power card 
and put the cart back inside just as a huge 
gust struck and an old gent going by lost his 
hat. I chased after it and had just picked it up 
when a large plank blew from somewhere 
and hit the sidewalk right behind me! It 
quickly became apparent that this was more 
than just an ordinary squall! | 

By the time I got back inside, the power 
was already off but our test bench battery 
and an auto radio allowed us to tune in 
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broadcast stations all over eastern Mass. 
They went off the air one by one and soon 
there were none left! Very alarming! The 
local telephone system stayed on and my 
boss was able to get his wife on the phone, 
who said that their garage had just blown 
over but she and the children were ok. 

Later my boss and I spent some time at 
the police station soldering wires on bulbs to 
attach to No. 6 dry cells for emergency 
lighting: I had my first experience there with 
a blow torch and a large soldering copper! 

My customer came back a week later and 
I finished connecting the radio, which he 
wished he had the use of all that powerless 
time. 

I have since been through numerous hur- 
ricanes, but none was quite like that one of 
1938. 

Samuel H. Beverage, WIMGP 

North Haven Island, ME 


BOOK REVIEW STRAYS 
FROM COLUMN TITLE 


One of the things I like most about Eric 
Wenaas’s New Books and Literature sec- 
tion in the Journal is that it doesn’t live up 


to its title. Eric is not reluctant to review 
and discuss older classic publications in the 
history of wireless. A good example is his 
choosing to examine in the January issue 
Hugh Aitken’s Syntony and Spark—The 
Origins of Radio, first published in 1976 
and now out of print. 

In treating Aitken, Wenaas indirectly re- 
views a book with a differing view of the 
invention of wireless telegraphy: Sungook 
Hong’s 2001 Wireless—From Marconi’s 
Black-Box to the Audion. These are both 
outstanding examples of scholarship in the 
priority of invention and I have relied upon 
them in my teaching. They can be reread 
with pleasure. 

One small correction to Eric: the Hong 
book is still in print and can be ordered off 
the MIT press website: http://mitpress. 
mit.edu/books/wireless. 

A. David Wunsch 

Book Review Editor, JEEE Technology 

and Society Magazine 

Department of Electrical and Computer 

Engineering, Univ. of Massachusetts, 

Lowell 
Good point about the column title! We 
changed it accordingly.—ed 


ABOUT OUR AUTHORS 


MERRILL BANCROFT 
More on Maclite and Franklin Doolittle: 
Connecticut’s Radio Pioneer 

Merrill started collecting radios as a 
teenager over fifty years ago, and after get- 
ting out of the Navy began collecting battery 
radios in earnest. Except for a foray into At- 
water Kent cathedrals and tombstones, he has 
specialized in obscure radio company prod- 
ucts, radio magazines and researching com- 
pany histories. He joined AWA 30 years ago. 


GARY H. PRICE, W6IRA 
The Echophone Saga 

Gary was first licensed in 1952 while in 
high school. He holds a Bachelor’s degree 
from Stanford, a master’s in physics from 
MIT and a mid-career master’s in applied 
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physics from Stanford. 

He spent his career as a research physicist 
specializing in effects of ionospheric and 
transionospheric radio wave propagation on 
the performance of radio and radar systems. 
He retired at age 65 from full-time employ- 
ment in 2001, but is still on staff part time at 
Stanford Research Institute where he has 
worked since 1963. 

Gary Served as custodian of the Perham 
Foundation Collection, now to be found at His- 
tory Park in San Jose, CA, while it was located 
at the Foothill College Electronics Museum 
(now closed). He is not active with Perham at 
History Park, but does volunteer in the park’s 
print shop. His hobby of letterpress printing 
may have resulted from his having watched his 
first QSL cards being printed in a garage shop. 


MEMBERSHIP NEWS 


AWA JOURNAL POLICY ON PROMOTING EVENTS: The AWA Journal is pleased to list 
the meets and meetings of any established antique radio organization, whether or not it is 
associated with the AWA. Send your information to Marc Ellis, Editor, AWA Journal, 


AO w, 


P.O. Box 1306, Evanston, IL 60204-1306. E-mail mfellis@alum.mit.edu. Closing date is six weeks 


prior to first day of month of issue. 


Information about AWA 
and Other Events 


RADIOACTIVITY 2013 

June 20 -22 

The Mid-Atlantic Antique Radio Club again 
presents its premiere summer meet. The 
theme this year is “The Great Scotts” for ra- 
dios and equipment from E.H. Scott and 
H.H. Scott. Thursday evening will feature a 
Tube and Ephemera Auction, the flea mar- 
ket will occur Friday and Saturday, and the 
meet will conclude with the main auction 
starting Saturday noon. Location is same as 
last year at the Sheraton Washington North 
Hotel, at exit 29B off Interstate 95. More 
details can be found at www.maarc.org. 


AWA ANNUAL CONVENTION 
August 20-24 

Theme: Heathkit. See “Convention Doings” 
elsewhere in this column as well as the 
“Convention Preview” section of this issue. 
Watch awa.conference.com for more details 
as they become available. 


ZENS 
AWA 
ar 


Recurring Meetings 


¢ The Antique Radio Club of Illinois 
(ARCI) — Meets bi-monthly. Meets gener- 
ally held at the American Legion Hall, Carol 
Stream IL but meets in June in conjunction 


with the 6-Meter Club of Illinois at the 


DuPage County Fairgrounds and once per 
year for Radiofest at the Willowbrook Illi- 
nois Holiday Inn. Check website for sched- 
ules, details and maps.) Contacts: President, 
Olin Schuler oshuler@comcast.net; Club 
Public Contact, Art Bilski, 630-739-1060, 
clubinfo@antique-radios.org. Website 
www. antique-radios.org. 

e Antique Radio Collectors of Ohio — 
meets first Tuesday of each month at 2929 
Hazelwood Ave., Dayton, OH (4 blocks 
east of Shroyer Rd. off Dorothy Lane) at 7 
p.m. Also annual swap meet and show. 
Membership: $10.00 per year. For more 
info, contact Karl Koogle: mail to above 
address; phone (937) 294-8960; e-mail 
KARLKRAD@ GEMAIR.COM. 

* California Historical Radio Society— 
For info on current meetings, call the 
CHRS hotline: (415) 821-9800. 

¢ CARS, the Cincinnati Antique Radio 
Society — Meets on the third Wednesday 
of each month at Gray’s History of Wire- 
less Museum, which is part of The National 
Voice of America Museum of Broadcast- 
ing, Inc., located in a building that is now 
on the National Historic Register at 8070 
Tylersville Road, Westchester, Ohio. 
45069. For more information contact Bob 
Sands at (513) 858-1755. 

* Carolinas Chapter of the AWA — Hosts 
four “mini-swap-meets” each year (in Janu- 
ary, May, July and October) plus an annual 


conference, “Antique Radio Charlotte,” on 


Association, Box 421, ‘Bloomfield, NY xa el 
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AWA LIFE MEMBERSHIPS 
ARE NOW AVAILABLE —— 
Cost: $500 (U.S.), $600 (elsewhere.) Make out nas 


check to Antique Wireless Association and send it to 
AWA Membership, P.O. Box 421, Bloomfield, NY 
14469-0421. E-mail awamembership@ 
rochester.rr.com. 


the 4th weekend in March. Executive com- 
mittee meets approximately quarterly. For 
more info, visit the website at CC- 
AWA.ORG or contact Ron Lawrence, 
W4RON, Chapter President, P.O. Box 3015, 
Matthews, NC 28106-3015;-phone (704) 
289-1166; e-mail W4RON@carolina.rr.com. 

* Central Ohio Antique Radio Assn. — 
Meets at 7:30 p.m., third Wednesday of each 
month at Devry Institute of Technology, 1350 
Alum Creek Rd., Columbus. (1-70 Exit 
103B.) Contact: Barry Gould (614) 777-8534. 

* Delaware Valley Historic Radio Club — 
Meeting and auction begins 7:30 p.m. on the 
second Tuesday of each month. Location: 
Telford Community Center on Hamlin Ave. 
in Telford, PA. Annual dues: $15.00, which 
includes a subscription to the club’s monthly 
newsletter The Oscillator. For more info con- 
tact Delaware Valley Historic Radio Club, 
P.O. Box 5053, New Britain, PA 18901. 
Phone (215) 345-4248. 

¢ Houston Vintage Radio Association 
(HVRA) meets the fourth Saturday 
(January thru October) at Bayland Park 
6400 Bissonnet, 9 a.m. in SW Houston. 
Each meeting includes an auction and pro- 
gram. Annual two-day convention held in 
February includes three auctions, old equip- 
ment contest, technical talks, swap meet, 
and awards banquet. One day MEGA auc- 
tions held in the spring and fall. A newslet- 
ter, The Grid Leak, is published bi-monthly. 
Event postings, announcements, photos and 
other features are available on HVRA web- 
site: www.hvra.org. Membership is $20/yr. 
Address: HVRA, P.O. Box 31276, Houston 
TX 77231-1276 or call Bill Werzner, 713- 
721-2242; email: werz1943@gmail.com. 

¢ Hudson Valley Antique Radio and 
Phono Society [HARPS] meets the 3rd Fri- 
day of the month 7:30PM at the Episcopal 
Church of Suffern Annex, 65 Washington 
Ave., Suffern N.Y. 10901 for info contact 
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, AWA Review Editor/Publisher Needed 


Our current AWA Review Editor/Publisher, Dr. 


Robert Murray, has decided to retire from the 

_ role with the completion of the 2013 issue of the 
_ Review this summer. Therefore, AWA has begun 
the search for one or more persons interested in 


serving as Editor/Publisher for this yearly publi- 
cation. 
The extensive list of oe below covers the 


annual efforts to be performed. Given suitable 


candidates, these efforts could be shared by 


_ more than one individual if they were willing to 


work closely together as an Editor and a Pub- 


_lisher. The tasks include: 


° Encouraging potential authors to partici- 
pate by developing content, technical pa- 
__ pers and stories for the year's Review. 
Developing a design/theme for the 
year's volume. 
> Establishing and tracking a production 
timeline as well as encouraging authors 
to work to the timeline. : 
Conducting and coordinating indepen- 
_ dent peer review and editing. 
¢ Based upon drafts and format con- 
straints, creating and providing proof 
copies to authors. 
Coordinating and creating a "Book" lay- 
out and Table of Contents. 

» Selecting an image . the Reviews 
cover. 
Submitting the files to the printer, make 

__ final corrections to proof. 
Providing inputs to AWA Board of 
_ Trustees Coordinator regarding budget, 
costs and support needs, a and 
outcomes. : 
_ Prior experience or knowledge witha 
____ thoring or publishing technical publica- 
tions is desirable, but not required. 


Candidates wanting to discuss these tasks can 
contact Dr. Robert Murray at rob3045 @telus.net. 


Individuals interested in being considered for 


_ these important AWA duties of editing and pub- 


lishing the AWA Review should contact the Mem- 
bership Services Committee Chairman, via _ 


_ RGNeidich@aol.com. The final selection will be 


od 


made by the AWA Executive Committee. 


Rev. Dale Cranston at (845) 357-1615 or 
dale.cranston@gmail.com. 

* Indiana Historical Radio Society — Ac- 
tive since 1971. Meets in Feb. (Lawrence), 
May (2-days, Kokomo) and Oct. (Green- 
field). Flea market, old equipment contest, 
and auction at all events. Meet details and 
club info at website www. indianahistorical- 
radio.org. $15.00 annual dues includes the 
THRS Bulletin published quarterly. Contact 
Herman Gross, W9ITT, 1705 Gordon Dr., 
Kokomo, IN 46902, 765-459-8308, email 
w9itt@comcast.net. 

* London Vintage Radio Club — This 
Ontario, Canada club meets in London on 
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REGIONAL MEETING REPS 
Floyd Paul, W6THU 
To Be Announced 
Paul Mooney, K4KRE 


Herman Gross 

Ronald Roach 

Ron Lawrence, W4RON 
David Moore (Houston) 


the first Saturday of January, March, May, 
and November. Annual flea market held in 
Guelph, Ontario in June. Contact: Dave 
Noon, VA3DN, 19 Honeysuckle Cr., 
London, ON NSY 4P3, Canada. Email: 
va3dn@execulink.co. Website: http://Ivrc. 
homestead.com/index.html. 

° Mid-Atlantic Antique Radio Club 
(MAARC)—Meets monthly, usually on the 
third Sunday of the month at the David- 
sonville Family Recreation Center in 
Davidsonville, MD. (But meets once or 
twice a year in Northern Virginia—check 
website for schedules, details and maps.) 
Contacts: President, Steve Hansman, 855 
Arundel Drive, Arnold, MD 21012, (410) 
974-0561, email: shans01a@ comcast.net; 
Membership Chair, Geoff Shearer, (703) 
818-2686, email: gshearer2@verizon.net. 
Website www.maatc.org. 

° The New Jersey Antique Radio Club 
Meets the 2nd Friday of the month 7:30 pm 
at either Info Age 2201 Marconi Rd. Wall 
Township N.J. 07719 or Bowen Hall, Prince- 
ton University. We hold 3 annual swap meets 
and 4 seasonal repair clinics. Visit the club’s 
website for details www.njarc.org or contact 
NJARC President Richard Lee (914) 589- 
3751 or president@njarc.org. 

° Northland Antique Radio Club (Min- 
neapolis/St. Paul)—hosts four events with 
swap meets each year (in February, May, 
September and November) including an an- 
nual conference, “Radio Daze,” for two days 
in mid-May. Annual dues are $12.00, which 
includes a subscription to the club’s quarterly 
newsletter. For more info, visit our web site 
at www.northlandantiqueradioclub.com. 

* Northwest Vintage Radio Society — — 
Meets the second Saturday of each month 
at Abernethy Grange Hall, 15745 S. Harley 
Ave. Oregon City, OR. Meeting starts at 
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10:00 a.m. Membership $25.00 per year. 
Guests welcome at all meetings and func- 
tions except board meetings. Spring show, 
the second Saturday in May. For more in- 
formation, contact Mike McCrow 503-730- 
4639; e-mail: trannyS3@comcast.net. 

° Oklahoma Vintage Radio Collectors— 
Meets second Saturday of each month, (ex- 
cept for April, October, and December), at 
Hometown Buffet, 3900 NW 63rd St., 
Oklahoma City, OK. Visitors welcome. 
Dinner/Socializing, 6 p.m., meeting, 7 p.m. 
Swap meets on second Saturday in April and 
October at 8 a.m., Midwest City Community 
Center, 100 N. Midwest Blvd., Midwest 
City, OK. Membership $15/year including 
monthly Broadcast News. Info: contact Jim 
Collings at (405) 755-4139 or jrcradio@ 
cox.net. Website: www.okvrc.org. 

* Ottawa Vintage Radio Club — Meets 
monthly (except June and July) in the 
Conference Room, Ottawa Citizen, 1101 
Baxter Rd., Ottawa, Ontario, Canada. Con- 
tact: Lea Barker at (613) 829-1804 or check 
www.ovrc.org. Membership: $10 Cana- 
dian/yr. 

¢ The Pittsburgh Antique Radio Society 
welcomes visitors to our Saturday flea mar- 
kets, contests and clinics held at least four 
times yearly. A fall auction is included in 
September and our annual luncheon pro- 


gram is on the first Saturday in December. 
An annual Tri-State Radio Fest is held in 
April. Our journal, The Pittsburgh Oscilla- 
tor, 1s mailed quarterly. For more informa- 
tion visit us at http://www.pittantiquera- 
dios. org, email President Chris Wells at ra- 
dioactiveSSman@comcast.net, or phone 
Treasurer Tom Dixon at 412-343-5326. 

¢ Society for Preservation of Antique 
Radio Knowledge (SPARK) — Meets 
monthly at Donato’s Pizzeria, 7912 
Paragon Rd., Centerville, OH. Annual swap 
meet. Membership, $18/year. Write 
SPARK Inc., P.O. Box 292111, Kettering, 
OH 45429; e-mail sparkinc@juno.com or 
call John Pansing at (937) 299-9570. 

¢ Texas Antique Radio Club — Meets al- 
ternate months in Kyle and Shertz, TX. 
Contact: Doug Wright, 625 Rolling Hills 
Dr., Canyon Lake, TX 78133. Email: 
dwjw@gvtc.com; website www.gvtc.com/ 
~edengel/TARC.htm. 

¢ Vintage Radio and Phonograph Society 
(VRPS) meets monthly on the third Satur- 
day. Located in the Dallas, Fort Worth 
Metroplex, our current activities are annual 
convention, auctions, swap meets, repair 
training sessions and monthly programs. For 
details visit our website www.vrps.org, or by 
contacting VRPS President Jim Sargent at 
(817) 573-3546 or bsargent@swbell.net. 


Convention Doings 


s I write this I am beginning to real- 
Ax what a truly exciting year we will 

have at this year’s Convention. With 
the opening of the new AWA Museum 
being a centerpiece it seems that I am get- 
ting deluged with requests for information 
and offers of help and encouragement. 

The changes for this year center on several 
areas. First, we are approaching our flea 
market in an entirely different way. Gone 
will be the purchase of individual spaces. In- 
stead, we are offering a vendor pass for 
$30.00. This pass entitles you to sell in the 
flea market using as many spaces as you like. 
A very simple concept. Spaces are first come 
first served and take as many as you need. 
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Second, we are going back to our roots 
with the International Dinner. It will be held 
at the historic Holloway House in Bloom- 
field, where it started many years ago. We 
strongly suggest early registration as space 
at the Holloway House is very limited. 

Not to be missed will be the exciting 
grand opening of the new Museum, with the 
Canadice Quartet providing music. The fes- 
tivities are included with your registration. 
Also included is our traditional Pizza Party, 
to be held on Wednesday night. It will be a 
chance to kick up and enjoy yourself. 

The Buffet will take place on Thursday 
and the banquet on Friday. Since, the theme 
of our Convention is Heathkit, our banquet 
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keynote speaker will be a person closely as- 
sociated with that company. He is Dick 
Goslee. Dick is a Rochesterarian who ran 
the local Heathkit Store. He is going to tell 
us what it was like being one of the “Hams 
from Heath.” I remember that store well. 
Especially after Christmas when it became 
the repository for my Christmas check. 
Speaking of Heathkit, remember that this 
is the year to show off your Heathkit trea- 
sures at the Convention. The Old Equip- 
ment Contest will include special theme cat- 
egories. The Museum is planning a special 
exhibit of some very rare and collectable 


items as well. 

I will have more word next time, includ- 
ing information about the auction. Please 
note that we are including a Convention reg- 
istration card with this issue. Fill it out and 
get it in early. Better yet, try online registra- 
tion with PayPal, accessed through the spe- 
cial Convention website at www.awacon- 
ference.com. It is totally safe. 

If you have any questions give us a call 
here at Convention Headquarters at 585- 
348-9077. 

Roy Wildermuth 

AWA 2013 Convention Chair 


With The Chapters 


s I type this I’m thinking about the 
A= items on my several lists of 

things to get together for the upcom- 
ing Charlotte Conference, “Antique Radio 
Charlotte,” that starts officially next Thurs- 
day morning March 21st. By the time you 
read this the conference will be a memory 
maybe 2 months old. 

Just this past weekend we had a booth at 
the Charlotte Hamfest showing both the CC- 
AWA and old original AWA banners. We 
had two tables full of vintage radios plus a 
display of an Enigma Machine. I had carried 
my Crosley Buddy Boy repwood cathedral 
to have something representing the 30s, 
knowing Robert Lozier was bringing his re- 
creation of a mid 20s battery set in a glass 
cabinet. 

Brian Harrison brought out a display of mil- 


Ron Lawrence (center) and Robert Lozier 
man the CCAWA/AWA booth at the Char- 
lotte Hamfest. 
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itary radios, including a German troop enter- 
tainment receiver, a Japanese aircraft receiver 
and transmitter, and World War II and Viet- 
nam era walkie-talkies and manpack radios. 

It paid off for me to have gotten there just 
as the doors opened for flea market vendors 
to set up at 9 a.m. on Friday. I had been there 
maybe an hour and was walking around 
checking out what others were bringing in 
when a guy lifted a cathedral out of his trunk 
and set it on the table right in front of me. 

I didn’t even look at it really closely be- 
fore I asked the price. I had to ask several 
times, but he finally got his price list out. I 
didn’t even bother to haggle with, I just said 
SOLD and paid him the money. Luckily one 
of my friends John Runski was nearby and 
he offered to carry it back to the table for 
me. I’m still recovering from total shoulder 
replacement surgery in November and I’d 
still not supposed to lift anything heavy. 

The cathedral is in nearly mint, un- 
touched, original condition, just beautiful, 
and it got even better when we started look- 
ing inside it and found that under about 70 
years of dust was a full set of Arcturus Blue 
tubes. Just like the whipped cream and 
cherry on top of a ice cream sundae. What a 
great find. Hopefully I'll be able to havea | 
full report in the next issue of the Journal. 

Best wishes from the Carolinas, I hope to 
see a lot of you next week. 

73, Ron Lawrence w4ron 
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AT THE MUSEUM: 


Visit us on the Internet at http://www.antiquewireless.org 


MUSEUM MANAGEMENT AND STAFF 


Thomas Peterson, Jr. 


Director Assistant Curator 

Robert Hobday, N2EVG Media Librarian 

Deputy Director Roy Wildermuth, W2IT 

Bruce Roloson, W2BDR Assistant Curator 

Curator Ed Gable, K2MP 

Accesion Committee Chairman — Curator Emeritus 
Historian 


Ronald Roach, W2FUI 
Operations Manager 


Lynn Bisha, W2BSN 
Associate Curator 
Registrar 


Felicia Kreuzer, KA2GXL 
Assistant Curator 


Treasurer 


From Bruce D. Roloson, W2BDR, 
Curator, AWA Museum 


date of the Grand Opening of the new 

Museum Building. This will be the first 
day of the 2013 Annual Conference. Mark 
your calendars! 

Internal construction is almost complete 
for Phase 1. See Ron Roach’s report below 
for the details. We are also working with 
several new collections that are being do- 
nated to the Museum. The collections are 
still being assessed and we will report on 
them in the next Journal. So many things so 
little time! 

The Staff is continuing the cataloging 
and packing of our now-closed Museum in 
the old Bloomfield Academy building. 
Items in the old Museum are also being 
identified as to the display they will occupy 
in the new facility. The move will be com- 
plete or well underway by the time you read 
this. This will be the second time in a year 
and a half that we have moved a major Mu- 
seum. 

Plans for an additional storage building 
on the new museum campus are on hold 
pending the final cost of construction phase 
one. 

Mike Csontos, one of our most valued 


Je a reminder: next August 20th is the 
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James Kreuzer, N2GHD 


Assistant Registrar 
Stan Avery, WM3D 


Museum Store Manager 


MUSEUM CONTACT 


For all inquiries about the Museum and its oper- 
ation, contact Museum Curator Bruce D. Rolo- 
son, W2BDR, Curator, P.O. Box 478, 2 
Walnut Place, Apalachin NY 13732, e-mail 
broloson@ stny.rr.com. The AWA. Electronic 
Communication Museum is an IRS 501(c)3 
charitable organization. 


Museum volunteers, contracted cancer and 
has passed on. Mike was a quiet man with a 
wealth of knowledge of the audio equip- 
ment, manuals and recordings at the mu- 
seum. He will be missed! Bill Tolan will be 
taking over Mike’s responsibilities. His 
email is: btolan@rochester.rr.com. 


From Ron Roach, W2FUI, 
Operations Manager, AWA Museum 


s this is written, we look forward to 
At AWA Spring Meet in May, 

along with the opening of the initial 
portion of the AWA Museum. 

Our construction contractor and a num- 
ber of subcontractors began the renovation 
work on Monday, January 8th. Two months 
later the 400 amp electrical service was in- 
stalled; the sixteen display booths were 
complete and ready for painting; new ceil- 
ing lighting was in and operational; flooring 
was installed in the mechanical room; floor 
and wall tiling was completed in the bath- 
rooms. Plumbing in this area is complete 
and we are awaiting delivery of all bath- 
room fixtures. 

Once this initial, or “Phase 1” portion is 
completed, the plank flooring (already de- 
livered), will be installed along with a 

(continued on page 16) 
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Some Talk About Electrical Safety 


doesn’t receive much attention in the 

antique-radio press, yet newer equip- 
ment restorers are attuned to solid-state 
equipment with its relatively harmless volt- 
ages. They are also accustomed to today’s 
relatively safe consumer products, the re- 
sult of regulations restricting design haz- 
ards. Here are some hints, not on tubes as 
such but on tube-based equipment, that may 
promote thought about avoiding hazards in 
old-time gear or adding new ones. 


Fees safety (mostly shock hazard) 


The Oscilloscope Exposure 
Most oscilloscopes made before the mid- 
60s had two-wire (nongrounding) line 
cords. This applied to the early professional 
models (Du Mont, Tektronix) as well as the 
TV-service and kit types. The latter remain 
widely available and are still usable for 
general troubleshooting. The hazard 
that they incorporate is this: what if the 
high-voltage winding on the power 
transformer shorts to the primary? 

A friend of the writer discovered 
this risk in a vivid manner. I had been 
given two kit ’scopes of early *60s 
vintage: “make-them-work-and- 
they’re-yours.” These were fairly 
good 5" TV-servicing units with 3- 
MHz bandwidth, much better than 
anything he or I had at the time. The 
repair was simple: the sleazy waxed- 
paper 3-kV filter capacitors in the 
high-voltage supplies had shorted. 
Changing to professional-quality ca- 
pacitors brought both units back to 
use. So I gave him one of them. 

In setting out to use the ‘scope, he 
violated one of the principles of elec- 
tronics work: Never Put Yourselfin the 
Ground Path. Preparing to ground the 
case, he had a cliplead in one hand and 
the ground terminal in the other. He 
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got a horrific shock, with current 

above the let-go level. What saved the day, 
and perhaps more than just the day, was that 
his workbench was served through a ground- 
fault circuit interrupter (GFCI) outlet. It 
tripped after a few seconds and stopped the 
shock. He later measured the voltage on the 
"scope case—his meter went off-scale at 
1000 volts. 

The exposure here is that any path from 
the high-voltage winding to the primary 
will raise the ungrounded case to a high 
voltage, referred to the grounded side 
(“neutral”) of the 120-volt line (see the dia- 
gram of a typical ‘scope high-voltage sup- 
ply). Changing the power cord to a three- 
wire type will eliminate this worry, and is 
recommended procedure for any use of one 
of these legacy ’scopes. The GFCI outlet, a 
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Typical old-time oscilloscope high-voltage sup- 
ply. An inter-winding short can raise an un- 
grounded case to a dangerous voltage. 
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Early Tungar charger with potentially 
“hot” output. 


six-dollar part, is a similar wise measure for 
anyone’s test bench. 


Watch Out for Oldie Battery Chargers 

During the 1920s, GE and Westinghouse 
sold vast numbers of chargers for use on 
storage batteries in cars and home radios. 
They offered a much better approach to op- 
erating a radio than the previous practice of 
lugging the “A” battery downtown every 
few weeks for recharging. The chargers 
used tungsten-argon rectifier tubes (GE 
trademark: Tungar; Westinghouse: 
Rectigon) in preference to copper-oxide or 
other rectifiers. Advertising them in OST 
and in mass media like Collier’s or the Lit- 
erary Digest, GE claimed to have sold over 
a million units as of mid-1927. 

Housed in stamped-steel cases, they 
came in a two-amp, a six-amp, and a 
“trickle” (0.6-amp) size. The earlier models 
would charge a three- or six-cell battery (6 
or 12 volts). A later GE model could also 
handle storage B-batteries of up to 96 volts. 
It provided a socket to accept a light bulb as 
a current limiter. 

A lot of these have survived, and would 
be a required element in a proper re-cre- 


SPRING 2013 / THE AWA JOURNAL 


ation of a mid-’20s home-radio installation. 
(The six-volt “A” battery is no problem, al- 
though coming up with 90 volts of “B” is a 
little more difficult.) In modern times, the 
writer found the battery discharged in his 
12-volt car. No problem: on connecting the 
little GE two-amp unit, the Tungar tube 
lighted with a proper blue glow and the bat- 
tery was recharged by morning. 

However, the earlier models are not ex- 
actly free of electrical safety problems. The 
circuit was a simple autoformer design hav- 
ing one side of the output connected to the 
power line. The diagram shows the design 
of one of the earlier GE chargers. Plug the 
cord in “the wrong way,” and the radio bat- 
tery or car becomes “hot.” This applied to 
early versions of both makers’ products. A 
recent check of a collection of four chargers 
with an ohmmeter showed two (GE 195529 
and Westinghouse 376793) as using the 
“hot” design. One of each brand was safe. 

GE corrected its two-amp charger in 
1925. An article in OST for October details 
an improved model that abandoned the aut- 
oformer layout in favor of a two-winding, 
isolating transformer. This “prevents any 
accidental burnout of either the Tungar tube 
or the vacuum tubes in the set if a ground is 
placed on either the charger or the filament 
circuit of the battery.” (This is not to men- 
tion the possibility of zapping the user.) 

In any event, these old-timers are still us- 
able, but a check for isolation is advised. 


Capacitors as Heater “Resistors” 
in AC-DC Radios 

A fine replacement for an open ballast re- 
sistor or a defective “curtain burner” resis- 
tance line cord in a ’30s AC-DC radio is a 
capacitor. Eight microfarads, as either a 
modern plastic-dielectric unit or two elec- 
trolytics wired back-to-back in series, is a 
size suited to a great many radios using 
300-mA heaters. 

However, a precaution in applying this 
scheme is to include a bleeder resistor 
across the capacitor. Otherwise a nasty 
voltage may appear across the power plug 
upon disconnecting it with the power 
switch “on.” With today’s line voltage 


15 


running 123 volts or so, the capacitor 
can be charged to as much as 173 volts 
at the instant of disconnection. 

If the radio has been playing, there 
is a50% chance that the charge is the 
right polarity to discharge harmlessly 
through the rectifier and B+ line. 
However, if the polarity of the line is 
the opposite, the charge will remain. 
The same danger occurs upon unplug- 
ging, regardless of line polarity, if the 
tubes have not had time to heat up. A 
33-kilohm half-watt resistor, or some- 
thing similar in size, will protect against 
this possibility. 

This simple measure will discharge the 
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fabric material covering both sides of 
the main corridor wall. This flooring 
will cover the main display hall, in- 
cluding exhibit booths, as well as the 
AWA store. AWA volunteers should 
be able to begin installation of their 
displays once the flooring is laid. 

Additional flooring to complete the 
rest of the Museum 1s on hand, stored 
to await the renovation of additional 
areas. This guarantees that there will 
be a consistent flooring pattern 
throughout the entire facility. 

A two-volt electrical installation to 
power LED lighting within the dis- 
play booths, baseboard and soffit is 
currently under construction. This system 
will illuminate signs and print material. 
Dan Waterstraat, the AWA Parts Manager, 
has undertaken the fabrication of multiple 
linear power units to supply the lighting. 
These units, which will be placed in soffits 
in both halls, will eliminate electrical inter- 
ference to the operating equipment in vari- 
ous display booths. 

An enhanced security system is currently 
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Exhibit areas under construction in Museum main 
hallway. 


BLEEDER 
~ 33K, 1/2 W 


Heater string using a bleeder resistor to keep ca- 
pacitor charge off the line plug. 


capacitor to a safe voltage in half a second 
or so, before the user’s fingers can contact 
the blades of the plug. 


being installed to provide fire, access and 
visual remote monitoring of the Museum. 
Two ADA access ramps are scheduled for 
installation prior to the “soft” opening of 
this first portion of the Museum at the May 
4th Spring Meet. Plans are already under- 
way for the August 20th official dedication 
of the Phase | portion of the Museum, co- 
inciding with the beginning of the multiple- 
day AWA International Convention. 
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The Chubbucks of Utica, New York 
Part One: S.W. Chubbuck 


hubbuck is probably one of the old- 

est names associated with telegraph 

manufacturing. The firm’s telegraph 
instrument ads in the late 1860s claimed 
they were “The oldest establishment in the 
United States.” I live about 80 miles east of 
Utica, New York and have always won- 
dered about Chubbuck’s early history. Two 
years ago I spent time in Utica and vis- 
ited the Oneida County Historical 
Society. I also located the Chub- 
buck’s family burial plot just 
south of the city. 

When researching the 
Chubbuck family, I was sur- 
prised to learn that they 
were in the telegraph busi- 
ness both earlier and later 
than what was typically 
known. Even more signifi- 
cant was their claim to have 
been the first manufacturer to 
introduce two universally 
adopted technical improve- 
ments to the telegraph. These 
were the first commercially pro- 
duced telegraph sounder and the first 
key that included a built-in circuit closer. 

Samuel W. Chubbuck was born in Win- 
chester, Vermont on December 25,1799. At 
an early age he moved to Eaton, NY about 
30 miles southwest of Utica. He had an in- 
terest in mechanics, mathematics and elec- 
tricity and developed a passion for mechan- 
ical invention. He had the reputation of 
being able to make or mend anything from 
parts of a gun to any type of philosophical or 
chemical apparatus. He also spent time in 
the jewelry business in nearby Morrisville, 
NY and became a noted goldsmith, turning 
out unique designs in precious metals. 

In 1844, still living in Eaton, he had been 


SPRING 2013 / THE AWA JOURNAL 


engaged for a number of years in manufac- 
turing chemical and philosophical instru- 
ments and was giving lectures on electro- 
magnetism. After hearing about Samuel 
Morse’s success, on May 24, 1844, with the 
Baltimore-Washington experimental line 
and his use of an “alphabet,” Chubbuck 
started to conduct his own telegraph exper- 
iments. Initially he used parts converted 
from the movement of a town clock. 

About six weeks after Samuel 
Morse’s historic first message, 
Chubbuck wrote Morse and 


Samuel W. Chubbuck. 
Courtesy of the Oneida 
County Historical Society, 
Utica, NY. 


told him of his experi- 
ments. More significantly, 
he offered his services as a 
mechanic. “I am a mechanic 
and can do any kind (of) work 
in almost any branch called for. 
I would like to get employment 
either in government or by yourself 
if there should be a call. I can make every 
part of a telegraph from beginning to end 
therefore I think I should be a suitable hand 
for you. I am a sober industrious man and 
can give any reference asked for. If you will 
be so good as to write to me I should be 
very much obliged.” 

Morse replied to Chubbuck from Wash- 
ington, D.C. on July 4, 1844 and said in 
part... “In regard to your employment as a 
mechanician, such will doubtless be 
wanted, and should a person be engaged to 
superintend that part of the business, I will 
take pleasure in mentioning your name that 
he may apply to you.” About a year later, 
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two Utica businessmen, Theodore S. Fax- 
ton and John Butterfield, who were pio- 
neers of the old stage lines in central and 
eastern New York State, became very inter- 
ested in the telegraph. They traveled to 
Washington D.C. to observe the progress 
of the Washington-Baltimore line and se- 
cured a contract. 

On July 16, 1845, Faxton and Butterfield 
formed an association in Utica to construct 
a Springfield, Albany, Buffalo telegraph 
line. The plan was to connect New York 
City, via Springfield, Mass., with the major 
cities in upstate New York through Utica, 
extending to Buffalo, and provide a termi- 
nus for all points west. The idea of using 
Springfield as a terminus for New Y ork traf- 
fic was shortlived and it was changed to 
New York City. To raise public awareness 
in the venture, a demonstration line was 
constructed from Utica to the New York 
State Fair grounds located outside the city in 
September of 1845. In November, another 
demonstration line was built in western 
New York Sate from Buffalo to Lockport. 

Around this time, Chubbuck received a 
small order for instruments from Faxton. 
Chubbuck also claimed that he had sup- 
plied some instruments for the Washington- 
Baltimore line as it was being developed. 

Several Utica businessmen became sub- 
scribers to the New York, Albany Buffalo 
Telegraph Line Association. The line was 
constructed of 14 gauge copper wire, insu- 
lated with glass knobs mounted on wooden 
pins. Twenty five poles were set'each mile at 
a cost of $200 dollars per mile. The line was 
completed from Albany to Utica by January 
31, 1846 and from Utica to Buffalo on July 
3rd. The last section between New York 
City and Albany was completed on Septem- 
ber 9th. It was one of the first lines con- 
structed in the U.S. under the Morse patent. 

The Association was formally incorpo- 
rated as the New York, Albany and Buffalo 
Magnetic Telegraph Company on May 3, 
1848. The Utica directors of the company, 
who already knew of Chubbuck and were 
possibly influenced by a recommendation 
from Samuel Morse, (Morse was on the 
board of directors) recruited the services of 
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S.W. Chubbuck to supply all the permanent 
telegraph instruments for offices of the line. 

Chubbuck, now in his late forties, set up 
business upstairs from the New York, Al- 
bany, Buffalo Magnetic Telegraph Com- 
pany office located at 32 Genessee Street in 
Utica. In one of his first ads of 1848, he is 
described as being a manufacturer of 
Chemical, Philosophical & Telegraph Ap- 
paratus. In 1849 and 1850 he added that he 
was a “brass founder.” Chubbuck made the 
claim that he had collaborated with Samuel 
Morse on perfecting the telegraph. None of 
the major works on Morse mention any 
specifics about technical collaborations 
with Chubbuck, but Morse’s Utica connec- 
tion is well documented. 


The S.W. Chubbuck Key was probably the 
first commercial key made in the U.S. to in- 
clude a circuit closer. Courtesy of the Na- 
tional Museum of American History. 
Richard W. Strauss photographer. 


Morse made prolonged visits to the city 
during this era, and is mentioned in Utica 
directories during the late 1840s. He had 
relatives and friends in Utica and, in fact, 
married his second wife, Miss Sarah E. 
Griswold, there in 1848. She was the 
daughter of his cousin and the granddaugh- 
ter of Arthur Breese, Esq. of Utica. 

Morse also had an interest in the success 
of the New York, Albany, Buffalo line; he 
considered it his “pet line.” He relied almost 
entirely on the earnings he received from it, 
which amounted to $3,083 in 1847 and 
$3,553 in 1848. As a director of the com- 
pany, it is hard to believe Morse did not 
make visits to Chubbuck’s shop while in 
Utica—which it makes you wonder if Morse 

(continued on page 26) 
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BOOKS AND 
LITERATURE 


ERIC WENAAS, P.O. BOX 676028, 14813 RANCHO VALENCIA VISTA, 
RANCHO SANTA FE, CA 92067, E-MAIL: ERIC@CHEZWENAAS.COM 


Books to be reviewed in this column should be sent directly to Eric Wenaas at the address above. After re- 


view, all such books become a permanent part of The AWA Library, which is part of The AWA Electronic 
Communication Museum and is available to members for browsing and research. 


Principles of Wireless Telegraphy by 
George W. Pierce. Published 1910 by Mc- 
Graw-Hill Book Co. 350 pages, 36 figures, 
6" x9%"" 235 illustrations, hardback, out of 
print; reprinted on demand by Kessinger 
Publishing. Paperback ~$20, Hard copy 
~$30, eBook version, $9.99. 

There are a few early books on the his- 
tory of wireless telegraphy that tell an inter- 
esting story going far beyond that which is 
discernable from the text itself—but none 
more so than this book by George Pierce. 
This classic book received good reviews at 
the time of its publication in 1910, such as 
this one from a contemporary reviewer: 
“While not aiming to be a complete treatise 
on the subject, this volume is perhaps the 
most satisfactory work upon this subject for 
the general reader which has yet ap- 
peared.” Another reviewer characterized 
the book as “A textbook on wireless teleg- 
raphy suitable for college students and spe- 
cialists,” and indeed it was stated in the 
preface: “This volume comprises the non- 
mathematical portions of a course of lec- 
tures...which for several years have been 
given by the author to classes at Harvard 
University.” 

The first seven chapters introduce basic 
principles of electricity and magnetism and 
are of no particular interest. The next eight 
chapters address the discovery of electro- 
magnetic waves by Hertz, the resonance ex- 
periments of Lodge, the methods of wire- 
less telegraphy used by Marconi and Lodge 
with coherers as detectors, and the use of 
resonance in telegraphy. The four chapters 
on wireless detectors that follow represent 
the heart and soul of this book, and are the 
main reason why I find the book so com- 
pelling. Within these four chapters, Pierce 
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gives a firsthand account of the discovery 
of rectification as the principle by which 
crystalline materials detected radio waves. 
His role in that discovery derives from a se- 
ries of experiments he performed on crys- 
talline detectors at the Jefferson Physical 
Laboratory, Harvard University. The re- 
maining chapters of the book focus mainly 
on transmitters, antennas, and methods of 
wireless telegraphy and telephony. 

In general, I find the book to be informa- 
tive, concise, and easy to understand. Un- 
fortunately, it lacks a mathematical treat- 
ment that would have made the book more 
useful. However, Pierce’s discussion of de- 
tectors accompanied by valuable experi- 
mental data on crystal rectifiers more than 
makes up for this shortcoming. 

Pierce begins his treatment of detectors 
with a classification by type and a general 
description of each. He then gives a good 
account of the history of crystalline materi- 
als used as detectors of electromagnetic 
waves beginning with David Hughes, who 
was the first to detect radio waves in 1879 
with a so-called “microphonic” detector 
consisting of a carbon pencil (a crystalline 
substance) in contact with a steel rod—al- 
though Hughes was not aware that he was 
detecting the electromagnetic waves pre- 
dicted by Maxwell earlier, and observed 
later by Hertz in 1888. Pierce ends his his- 
torical account with General Dunwoody’s 
discovery in 1906 that carborundum with a 
contact wire and a telephone could be used 
as a detector “with or without a battery in 
the local circuit.” 

While it was well known in 1906 that a 
number of crystalline materials could de- 
tect radio waves—sometimes with an ex- 
ternal battery and sometimes without—the 
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underlying phenomenon was not under- 
stood. Pierce recited two explanations in 
vogue at that time: 1) when a battery was 
used in the local circuit, it was thought the 
electrical oscillations changed the resis- 
tance of the material through a heating 
process, which in turn altered the current in 
the telephone; and 2) when no battery was 
present, it was thought that a thermoelectric 
current was generated at the interface of 
two dissimilar surfaces in contact with each 
other. 

Pierce continues: “Soon after the discov- 
ery by General Dunwoody that a crystalline 
mass of carborundum when supplied with a 
contact electrode acts as a detector for 
electric waves, I began a series of experi- 
ments to determine, if possible, the nature 
of the phenomenon.” The results of these 
experiments, first with carborundum and 
later with other crystalline materials, were 
published in a series of three papers entitled 
“Crystal Rectifiers for Electric Currents 
and Electric Oscillations” in The Physical 
Review beginning in July 1907. 

Pierce found that carborundum was “uni- 
laterally conductive,” meaning that a signif- 
icant current would flow in one direction as 
compared to a very small current flowing in 
the opposite direction upon reversing the 
polarity of the applied voltage. The magni- 
tude of the asymmetry he observed in car- 
borundum was extraordinary and unprece- 
dented for crystalline materials (Pierce cites 
a current ratio of 100 to 1), which led him to 
conclude, “it ought, therefore, to serve as a 
rectifier for alternating currents.” He also 
painstakingly demonstrated that the thermo- 
electric effect explanations were not plausi- 
ble, and eliminated them as a possible ex- 
planation. The results of these experiments 
are described very clearly in his book. 

Pierce coined the term “crystal detector” 
in early 1907, although he was not the first 
to discover the principle of rectification for 
crystalline detectors. It turns out that one 
Hermann Brandes published the seminal 
paper on rectification in crystalline detec- 
tors in November of 1906, shortly before 
Pierce began his experiments. Since Pierce 
referenced Brandes’ article in his own 
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paper published in 1907, it was not clear 
whether Pierce independently discovered 
rectification from his experiments on car- 
borundum, or whether he learned of it first 
by reading Brandes’ paper. There is nothing 
in Pierce’s book that clarifies this point, but 
he did credit Brandes for the discussion of 
detection by rectification appearing in his 
book: “Jn this we are following very closely 
the arguments laid down by H. Brandes, 
Electrotechnische Zeitschrift, Vol. 27, pp. 
1015-1017, 1906...” 

While Brandes clearly has precedence 
over Pierce in the discovery of rectification 
by crystalline detectors, it was Pierce that 
popularized the rectifier explanation in the 
English literature when he published his 
paper in 1907 with the term “crystal recti- 
fier” appearing in the title. Pierce writes in 
his book: “The action of these [crystalline] 
detectors was at first attributed by Mr. 
[Greenleaf] Pickard to thermoelectric ef- 
fects, but after I published the opinion that 
the action was not thermoelectric, Mr. 
Pickard amended many of his patents to 
comply with this later view.” Indeed, the 
language in Pickard’s silicon detector 
patent U.S. 836,531 filed on August 30, 
1906 describes detection by “the genera- 
tion of electrical energy by the heat energy 
at the thermo junction,” while his detector 
patent U.S. 888,191 filed on Nov. 9, 
1907—four months after the publication of 
Pierce’s first paper—describes detection by 
“a solid possessing the property of rectify- 
ing electrical oscillations.” 

Pierce’s account differs from that of most 
modern wireless historians, who glibly 
state that Ferdinand Braun discovered the 
principle of rectification in 1874. In doing 
so, historians have cited Pearson and Brat- 
tain (“History of Semiconductor Research,” 
Proc. IRE, Dec. 1955) who, referring to a 
paper by Braun, stated: “/n 1874 came the 
discovery that contacts between certain 
materials would rectify, or more precisely, 
that the resistance did not obey Ohm’s law 
but depended on the magnitude and sign of 
the applied voltage.” 

The two phenomena are not synony- 
mous; the resistance of a material that does 
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not obey Ohm’s law is a property of that 
material, while rectification is an effect, the 
magnitude of which depends on the applied 
bias voltage in the external circuit. While 
Braun discovered materials that did not 
obey Ohm’s law, there is nothing in his 
classic 1874 paper about rectification or 
conversion of alternating current to direct 
current, and Braun never claimed to have 
discovered the principle of rectification or 
detection by rectification. 

Pierce was the first to cite Brandes’ sem- 
inal paper on rectification in the English 
language (aside from science abstracts), 
and soon thereafter it was cited by other 
writers in the early days of wireless, most 
notably J.A. Fleming in his many texts on 
Electric Wave Telegraphy. However, with 
the passage of time, Brandes is now rarely 
if ever cited by historians when writing 
about the discovery of rectification by crys- 
talline detectors. Consequently, I urge you 
to read both Pierce’s book and Brandes’ 
seminal paper to gain a firsthand insight 
into how rectification by crystalline detec- 
tors was discovered. I commissioned a 
translation of the Brandes paper for an arti- 
cle on coherers and detectors in 2009; this 
translation of his paper entitled “About De- 
viations from Ohm’s Law, Rectification Ef- 
fect, and Wave Indicators of Wireless 
Telegraphy” appears in AWA Review, Vol. 
22, 2009, pp. 223-232. You will find that 
Brandes developed a mathematical expres- 
sion for rectification by detectors that do 
not obey Ohm’s Law by using the first few 
terms of a series expansion to approximate 
the nonlinear conductivity of the device, 
and with this result he showed the rectifica- 
tion effect is greatest when a DC bias is 
used to set the operating point at the small- 
est radius of curvature in the I-V character- 
istic, 1.e., “the knee in the curve.” 

As an aside, while participating in the 
process of having Brandes’ paper trans- 
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lated, I discovered that Hermann Brandes 
was none other than Braun’s graduate stu- 
dent and assistant at the time he wrote the 
paper on rectification in 1906. It is ironic 
that Braun is often credited for discovering 
rectification in 1874, which he did not do, 
and Brandes is rarely if ever credited for 
discovering and characterizing detection of 
electric oscillations by rectification in crys- 
talline materials in 1906, which he did do. 


CeO R eRe EOE Hee OHHH EHC HEHE ESE SESE EERE EEE ESEEE ESET O SHOES OEE EEEE SOHO HOSTESS 


Letter from Gaylord Ewing from 
Breesport, NY on Surviving Technology 

I just reread your review of Surviving 
Technology in the New Books and Litera- 
ture column in the AWA Journal of October 
2012. The write-up certainly brought back 
fond memories of how I got interested in 
radio receivers and electronics. Going back 
to about 1963, I received from a neighbor a 
1938-vintage Zenith console radio. I was 
absolutely amazed at how well that radio 
worked. Then I found an Atwater Kent 
Model 76 radio in our basement. Through a 
cousin, I found out that Lauren and Joyce 
Peckham lived across town from me. Lau- 
ren Peckham was able to repair the radio 
very quickly and then he had me listen to 
his theatre pipe organ in his living 
room. After that he showed me his collec- 
tion of antique radios and phonographs. 
With in a week I was bitten by the “Radio- 
Bug.” About a week later Lauren Peckham 
told me that I had the “Radio-Bug” really 
bad and there was absolutely no cure for 
me. And yes I still have the Radio-Bug! 


Reviewer's comment 

Since writing this review I have found that 
a number of my radio collecting colleagues 
have a radio-bug story similar to this one. If 
you have a good story please share it with 
me (eric@chezwenaas.com). 
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RECENT RADIO, [TV AND 
ENTERTAINER OBITUARIES 


COMPILED BY CHARLES S. GRIFFEN, W1GYR 


1225 NEW BRITAIN AVE., WEST HARTFORD, CT 06110-2405 


Note: When known, the date of death is indicated in parenthesis. 


TOM BAUMAN, 75, (8-15-12) broad- 
caster. Bauman was the owner and General 
Manager of KRAE (AM) in Cheyenne, WY 
from 1961 until 2001. He also served as the 
host of Tom’s View on KGAB (AM), the 
General Manager of FM 92.9 The Boss anda 
radio consultant. Bauman came to Cheyenne 
as a contractor for General Dynamics Corpo- 
ration after being discharged from the U.S. 
Air Force in the late 1950s. It was during this 
time that he also became part of an early 
morning team on KRAE. He returned to the 
city in 1961 and purchased the station. Bau- 
man was one of the founders of the Laramie 
County Community College and was active 
in many other community and civic organi- 
zations. He served as the voice of Cheyenne 
Frontier Days for over fifty years. 

JOHN S. BOYER, 96, (6-??-12) audio 
engineer. Boyer was one of the five employ- 
ees of the Armour Research Foundation 
who left the group to found Magnecord,Inc. 
The Chicago-based firm manufactured spe- 
cial purpose high fidelity recording instru- 
ments for broadcast stations, motion picture 
producing and scientific applications. He 
was Chief Engineer of the firm. Earlier 
Boyer did research on underwater sound de- 
vices at a Columbia University laboratory in 
New London, CT. He also did research 
work on radar at the MIT’s Radiation Lab- 
oratory. Magnecord produced the first pro- 
fessional quality capstan-driven wire 
recorder (Model SD-1, 1946), the most pop- 
ular broadcast tape recorder (Model PT-6, 
1948) and the first binaural tape recorder 
(Model PT-6BN 1950) used by Cook Labo- 
ratories for its famous twin-needle binaural 
long-playing recordings. 

STEVE CHURCH, 56, (9-28-12) broad- 
cast engineer and talk show host. Church 
was the CEO of Telos Systems, Inc. which 
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he founded in 1985. The Cleveland firm’s 
products included on-air telephone systems, 
broadcast codecs, audio loggers, audio 
processors, mixing consoles and distribution 
systems. Its divisions included Omnia, Axia 
and Linear Acoustic. Church began his 
broadcasting career in 1975 at WFMK (FM) 
in Lansing, MI before joining WWWW 
(FM) in Detroit. He started Telos Systems as 
a spare-time project while he was Chief En- 
gineer and part-time talk-show host at 
WFBQ (FM) and WNDE (AM) in Indi- 
anapolis. In 1985 he became Director of En- 
gineering at WMMS (FM) in Cleveland. He 
left there in 1988 to work full time for Telos 
Systems. The self-taught electronics product 
designer was the recipient of the National 
Association of Broadcasters Radio Engi- 
neering Achievement Award in 2010. 
JULES COHEN, 95, (11-13-12) broad- 
cast engineer. Cohen was the President of 
Jules Cohen & Associates, a consulting firm, 
located in Washington, D.C. He played a 
major role in the development of FCC rules 
governing the assignment of FM stations in 
the noncommercial educational portion of 
the FM band, (88.1 to 91.9 MHz). Cohen 
was also involved in satellite earth station 
studies, interference design and adjustment, 
propagation studies and radio and television 
studio and transmitter layouts. After gradua- 
tion from college Cohen worked with con- 
sulting engineering firms in Seattle before 
joining the Bonneville Power Administra- 
tion. During WWII he served in the U.S. 
Navy and was responsible for the radar bea- 
con program for the Pacific Fleet. Upon dis- 
charge he started his consulting firm. Cohen 
received many honors and awards including » 
the 1988 Engineering Achievement Award 
from the National Association of Broadcast- 
ers and a 1999 award from the IEEE Broad- 
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cast Technology Society for lifetime of ser- 
vice to the broadcasting industry and to the 
Society. In 2006 he received the E. Noel 
Luddy Award from the Association of Fed- 
eral Communications Consulting Engineers 
for “Years of Service to the Communica- 
tions Community.” He continued to practice 
until he was in his early 90s. 

DAN DANIELS, 90, (8-13-12) sports- 
caster. Daniels was the Sports Director of 
WTOP (AM) and WTOP (TV) [now 
WUSA (TV)] in Washington, DC from 
1957 to 1969. He joined the combination 
stations in 1956 and from 1961 until 1968 
Daniels was the voice of the Washington 
Senators. In 1969 he joined WRC (TV) 
where he reported sports and news. Daniels 
remained there through 1979. Born 
Clarence Drane Daniel, he began his career 
at the University of Florida radio station in 
1941 followed by service in the U.S. Coast 
Guard during WWII. Upon discharge 
Daniels became a sportswriter and broad- 
caster for a Jacksonville radio station. In 
1964 he did the radio broadcast of the 
major-league All-Star game, played at New 
York’s Shea Stadium. The National Sports- 
casters and Sportswriters Association 
named him the outstanding sportscaster in 
Washington three times in the 1960s. 

PHYLLIS DILLER, 95, (8-20-12) actress 
and comedienne. Diller was a zany house- 
wife who became a stand-up comic with the 
electrified hairdo, outlandish wardrobe and 
self-depreciating jokes and her trademark 
laugh. For nearly 50 years she entertained in 
nightclubs, showrooms and concert halls. 
Diller also starred on television shows: The 
Pruitts of Southampton (ABC 1966-1967), 
The Beautiful Phyllis Diller Show (NBC 
1968). She made guest appearances on many 
other shows and co-starred with Bob Hope 
in 23 television specials and three films in 
the 1960s. Born Phyllis Ada Driver, she 
started her career in 1952 at KROW (AM) in 
Oakland, CA and later that year began film- 
ing a television show called Phyllis Dillis, 
the Homely Friendmaker. She first appeared 
as a stand-up comic at The Purple Onion in 
San Francisco in 1955 and remained there 
for 87 straight weeks. Some of her 40 film 
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credits include: Splendor in the Grass 
(1961), Pink Motel (1982), The Silence of 
the Hams (1994) and Forget About It (2006). 
CHARLES DURNING, 89, (12-24-12) 
actor. Durning was one of the most prolific 
and acclaimed character actors of his gener- 
ation. He played the role of Big Daddy in the 
stage production of Cat on a Hot Tin Roof 
and starred with Dustin Hoffman in the film 
Tootsie (1982). Durning’s other film credits 
included The Sting (1973) alongside Paul 
Newman, North Dallas Forty (1979) and 
True Confessions (1981). He received two 
Oscar nominations for supporting roles in 
The Best Little Whorehouse in Texas (1982) 
and To Be or Not to Be (1983) starring Mel 
Brooks and Anne Bancroft. Durning’s TV 
credits included: The Cop and the Kid (NBC 
1975-1976), Captains and the Kings (NBC 
1976-1977), Evening Shade (CBS 1990- 
1994), Everybody Loves Raymond (CBS 
1996) and First Monday (CBS 2002). The 
highly decorated WWII U.S. Army veteran 
studied at the American Academy of Dra- 
matic Arts in New York City but never fin- 
ished. Durning worked in many different 
jobs before getting his big break in 1962 
when he was invited to audition for a stage 
role. He received a Life Achievement Award 
from the Screen Actors Guild in 2008. 
KATHI GOERTZEN, 54, (8-13-12) tele- 
vision anchor. Goertzen anchored KOMO 
(TV) newscasts in Seattle for nearly three 
decades and became one of the most recog- 
nized and trusted in the field. After complet- 
ing college, she joined the station in 1979 as 
an intern. In 1981 Goertzen became a gen- 
eral assignment reporter and the following 
year she became a weekend news anchor. 
She joined anchorman Dan Lewis in 1987, 
forming a team that would last more than 
twenty years. KOMO weatherman Steve 
Pool said, “‘She has this aura, this ethos that 
permeates the newsroom. There is an ele- 
gant class about Kathi that goes along with 
her undeniable ability to do what she does 
on a daily basis.” Goertzen won five Emmy 
Awards and one Edward R. Murrow Award 
and prided herself on her ability to carry a 
breaking-news broadcast without a script. 
LARRY HAGMAN, 81, (11-23-12) 
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actor. Hagman gained fame cast as John 
Ross (J.R.) Ewing, Jr. on the television 
drama Dallas (CBS 1978-1991). During 
one episode an estimated 300 million view- 
ers in 57 countries watched as J.R. was shot 
by an unseen assailant. Hagman repeated 
his JR role in a new version of Dallas which 
aired on TNT in June 2012. He enjoyed ad- 
ditional success when he was cast opposite 
Barbara Eden on J Dream of Jeannie (NBC 
1965-1970). Other TV credits included: The 
Good Life (NBC 1971-1972), Here We Go 
Again (ABC 1973) and Orleans (CBS 
1997). His film appearances included En- 
sign Pulver (1964), Failsafe (1964), Harry 
and Tonto (1974), The Eagle Has Landed 
(1976) and Mother, Juggs and Speed (1976) 
starring Bill Cosby and Raquel Welch and 
“Superman” (1978). Hegman dropped out 
of college and moved to London to appear 
in a stage production of South Pacific star- 
ring his mother, Mary Martin. He joined the 
U.S. Air Force and upon discharge starred 
on Broadway in the late 1950s in God and 
Kate Murphy and other plays. 

JACK KLUGMAN, 90, (12-24-12) char- 
acter actor. Klugman starred as the slovenly 
sportswriter Oscar Madison opposite Felix 
Unger, played by Tony Randall, on the tele- 
vision comedy The Odd Couple (ABC 
1970-1983 and later Syndicated). Soon after 
the show opened on Broadway he replaced 
Walter Matthau. He received Emmy 
Awards for his performances on the show in 
1971 and 1973. Klugman received his third 
Emmy for the 1964 episode entitled “Black- 
list” on the courtroom drama The Defenders 
(CBS). He also starred as a medical exam- 
iner in the police drama Quincy, M_E. (NBC 
1976-1983). Other credits included Harris 
Against the World (NBC 1964-1965), You 
Again? (NBC 1986-1987) and guest appear- 
ances on other shows. Earlier Klugman 
starred in films: /2 Angry Men (1967), Days 
of Wine and Roses (1962) and Goodbye 
Columbus (1969). During WWI he served 
in the U.S. Army and upon discharge at- 
tended college to study acting. Later he 
moved to New York to continue his studies 
and work on TV and on Broadway. Klug- 
man received a Tony Award for his role in 
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Gypsy (1959) starring Ethel Merman. Other 
stage credits: !’m Not Rappaport (1987) co- 
starring Ossie Davis. In 1991 he and Ran- 
dall appeared in a revival of The Odd Cou- 
ple. Two years later they performed together 
ina TV movie, The Odd Couple: Together 
Again, and in many stage productions. 

E. NOEL LUDDY, 95, (1-1-13) broad- 
cast engineer. Luddy was a highly experi- 
enced radio frequency engineer who 
worked for Dielectric Communications, one 
of the largest providers of broadcast anten- 
nas to local television stations in the United 
States. During his 70 years in radio he 
worked for WLAC (AM) in Lexington, KY. 
Throughout WWII Luddy was in charge of 
all communications for the Signal Corps in 
the Pacific Theatre. Later he joined RCA 
where he worked in several engineering ca- 
pacities. In 1986, with Dielectric’s acquisi- 
tion of the RCA broadcast antenna business, 
he joined Dielectric as a consultant. There 
he served as a liaison to broadcast station 
engineers, consulting engineers and the 
FCC. Luddy retired in 2008. Luddy was a 
member of the National Association of 
Broadcasters, IEEE and served on the board 
of the Association of Federal Communica- 
tions Consulting Engineers. Dielectric 
began the E. Noel Luddy Scholarship Fund 
for students entering the radio field. 

DAVE MACNEILL, 80, (8-28-12) 
broadcaster. MacNeill joined WCRB (FM) 
in Boston in 1950 and worked there as an 
announcer, News Director and General 
Manager. He persuaded the Boston Pops to 
let the station broadcast their live perfor- 
mances. MacNeill hosted their broadcasts 
until 2008, but continued to script the inter- 
mission features and serve as an in-studio 
host on weekends. He never officially re- 
tired. MacNeill’s first job at the station was 
collecting sports scores and later he hosted 
Young America Speaks which catered to the 
interests of suburban high school students. 
MacNeill was influenced by radio while re- 
cuperating from polio in 1949. In the late 
1950s he moved to California and worked » 
for KCBH (FM) in Beverly Hills where he 
was the Program Manager. There he made 
arrangements for the Boston Symphony Or- 
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chestra concerts to be broadcast in the area 
through his connection with WCRB. Mac- 
Neill returned to WCRB in the early 1960s. 

DOROTHY MCGUIRE, 84, (9-7-12) 
vocalist. McGuire and her sisters, Christine 
and Phyllis, sang as the McGuire Sisters 
and had a string of hits in the 1950s and 
1960s. They earned six gold records for fa- 
vorites including Sincerely (1954) and Sug- 
artime (1957). They appeared on many 
television shows including Arthur Godfrey 
and His Friends (CBS 1952-1957) and 
toured into the late 1960s. They got their 
big break on Godfrey’s Talent Scouts radio 
program in 1952. The sister’s last show to- 
gether was on The Ed Sullivan Show (CBS) 
in 1968. The group reunited in 1985 and 
continued to perform until their last perfor- 
mance in 2004 on the PBS special Magic 
Moments: The Best of ‘50s Pop. The 
McGuire Sisters made their first public ap- 
pearances in a church in Miamisburg, OH. 
They were inducted into the National 
Broadcasting Hall of Fame in 1994 and the 
Vocal Group Hall of Fame in 2001. 

WALLACE A. “WALLY” MULLI- 
NAX, age unknown, (10-13-12) broadcast 
engineer. Mullinax joined WESC (AM) in 
Greenville, SC in 1949 as an air personality 
and remained there for 41 years. He retired 
as Vice President of Sales. Mullinax was a 
talk show host, aired one of the first Rhythm 
and Blues programs in the Carolinas and in 
the 1960s was among the first broadcasters 
in America to program a fulltime country 
music format. Some of his other accom- 
plishments included scheduling weekly 
motor sports in Greenville and helping to 
make college football games available in 
small markets in the Carolinas and Georgia. 
Mullinax co-founded WMTY (AM) in 
Greenwood and later added WMTY (FM). 
He began his career at WFBC (AM) in 
Greenville in 1944. Mullinax served as a 
President of the South Carolina Broadcast- 
ers Association (SCBA) in 1974 and was a 
member of the SCBA Hall of Fame. He was 
very active member of his community and 
received many awards and honors. 

TEDI THURMAN, 89, (9-17-12) ac- 
tress, model and weather reporter. Thurman 
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delivered nationwide weather forecasts all 
weekend in a sultry voice on the NBC radio 
show Monitor in the late 1950s and early 
1960s. The show was created by Pat 
Weaver, President of NBC, and started at 8 
a.m. on Saturdays and originally stayed on 
the air until midnight on Sundays. Born 
Dorothy Ruth Thurman, she was known as 
“Miss Monitor,” and worked with such 
hosts as Dave Garroway, Hugh Downs, 
Frank Blair, Gene Rayburn, Henry Morgan 
and Bill Cullen. Monitor offered listeners 
news, sports, comedy features, variety, and 
remote music pickups from locations in the 
U.S. and around the world. After moving to 
New York City she appeared on the televi- 
sion show Studio One and later became a 
regular on Jack Paar’s The Tonight Show 
(NBC 1957). 

SOL WEINSTEIN, 84, (11-25-12) com- 
edy writer. Weinstein was writing obituar- 
ies for The Trentonian newspaper in NJ 
when he started writing gags for comedians 
and to his surprise started receiving pay- 
ments for them. Eventually his clients in- 
cluded Bob Hope, Dean Martin, George 
Burns, Danny Thomas, Frank Sinatra, 
Sammy Davis Jr., Orson Wells, Alan King 
and others. In the 1970s he moved to Cali- 
fornia and wrote for such television shows 
as The Love Boat, The Jeffersons and 
Three’s Company with writing partner 
Howard Albrecht. In 1962, Weinstein 
wrote the ballad The Curtin Falls for 
Bobby Darin’s act, which the singer used as 
his finale for years. He was a talk-show 
host on WCAU (AM), now WPHT, in 
Philadelphia in the late 1960s. During this 
time he began work on his four James Bond 
parodies — Loxfinger, Matzohball, On the 
Secret Service of His Majesty, the Queen 
and You Only Live Until You Die. 

ANDY WILLIAMS, 84, (9-25-12) vocal- 
ist. Williams was a handsome and whole- 
some crooner who was popular during the 
1960s, most notably with his signature song, 
Moon River. He sang the song at the 1962 
Academy Awards ceremony and when he 
built a theater in Branson, MO he named it 
the Andy Williams Moon River Theater. A 
sampling of Williams other hits included 
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Canadian Sunset, The Hawaiian Wedding 
Song, Lonely Street, Can't Get Used to Los- 
ing You and The Shadow of Your Smile. His 
biggest single hit was Butterfly (1957). 
Williams earned 18 gold and 3 platinum al- 
bums and was nominated five times for 
Grammy Awards, but he never had a gold 
single. His television credits included The 
Andy Williams and June Valli Show (NBC 
1957), Andy Williams Presents Ray Stevens 
(NBC 1970), The Andy Williams Show 
(ABC 1958, CBS 1959, NBC 1962-1971) 
and regular appearances on The Tonight 
Show (NBC) hosted by Steve Allen. The 
Andy Williams Show received Emmy 
Awards in 1963, 1966 and 1967. His Christ- 
mas specials became a favorite of many 
families. He began performing at the open- 
ing of Caesars Palace in Las Vegas in 1966 
and continued there for two decades. 
Williams began singing with his older 
brothers in a Des Moines church. When 
Andy was 6, the Williams Brothers singing 
group was formed and soon was appearing 
on WHO (AM) in Des Moines, WLS (AM) 
in Chicago and WLW (AM) in Cincinnati. 


Information for this column was ob- 
tained from The Berkshire Eagle, The 
Boston Globe, The Complete Directory of 
Prime Time Network and Cable TV Shows 
1946 — Present (9th edition), The Hartford 
Courant, On the Air: The Encyclopedia of 
Old-Time Radio, RadioWorld, The Wash- 
ington Post, Wyoming Tribune Eagle, 
WWW.aeS.0rg, 
www.afcce.org, 
www.avclub.com, 
www.imdb.com, 
www.jewishjournal.com, 
www.latimes.com, 
www.mackeymortuary.com, 
www.nytimes.com, 
www.radioworld.com, 
www.seattletimes.com, 
www.smashwords.com, and 
www.wikipedia.org. 

The writer wishes to express his appreci- 
ation to Gene Garrison, K4KSU, Ted Han- 
nah, K3CL; Keith Kunde, K8KK;; Jeffrey I. 
Lawrence, Hal A. Layer, KK6HY; Edward 
C. Tyrrell, Jr., and Dr. A. David Wunsch 
for additional source material. 


KEY AND TELEGAPH, continued from page 18 


had any input on Chubbuck’s 
innovations and instruments. 

Some of Chubbuck’s innova- 
tions included a register design 
that allowed the paper to be 
reused multiple times. Early 
Chubbuck registers have ad- 
justable paper guides to allow 
the stylus to imprint anywhere 
across the width of the paper. 
This was a feature adopted by 
other manufacturers. On earlier 
registers the guides were fixed 
and the stylus imprinted only in the center 
of the paper. He also designed a way to 
bring the poles of the station’s battery out 
so that they could be terminated with bind- 
ing posts. In addition, Chubbuck was one of 
the first manufacturers to transition to small 
gauge wire for the electromagnets on 
relays. 

Though Chubbuck was the only manu- 
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Close up view of the 
circuit closer. 


facturer who claimed to have 
produced the first telegraph key 
incorporating a circuit closer as 
one assembly, the original de- 
sign combining the key with a 
circuit closer was by Alfred 
Vail in February of 1848. The 
transition by manufacturers 
from using external circuit 
closers to keys that included 
them appears to have happened 
during the early 1850s. 

The Chubbuck key shown in 
this article, marked: “S.W. Chubbuck 
Utica” is probably the earliest commercial 
key made in the U.S. to include a circuit 
closer. This key is cataloged at the Smith- 
sonian with a date of 1852. The lower lever 
of the key is isolated from the base. When 
the lever is moved 90 degrees, its eccentric 
shape at one end will make contact with the 
rear base, closing the circuit. 
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BY MERRILL BANCROFT 


FRANKLIN DOOLITTLE: 
CONNECTICUT’S RADIO PIONEER 


ew England has pro- 
Ne more than its 
Share of radio pio- 


neers. Many are well known 
to radio historians; some are 
not, although they should 
be. In the latter category is 
Franklin M. Doolittle, Con- 
necticut’s most diversified 
radio pioneer. Doolittle’s 
radio career had many 
facets. At various times he 
was a wireless operator, am- 
ateur radio operator, manu- 
facturer, pioneer broad- 
caster, inventor, experi- 
menter, and more. I hope 
this article will make more 
people aware of Franklin 
Doolittle’s accomplish- 
ments in the field of radio 
and broadcasting. 

My interest in Doolittle 
began about 20 years ago 
when I found a radio manu- 
factured *by> > The® FM: 
Doolittle Co. New Haven, 
CT” at an antique shop in 
Antrim, N.H. I knew noth- 
ing about this manufacturer 
at that time. My interest 
heightened when I discov- 
ered that another Doolittle set existed in the 
collection of my friend the late Dr. Ralph 
Thorn. Ralph had a write-up describing his 
radio in an early issue of Antique Radio 
Classified. We soon got together atan AWA 
conference, compared the two sets and 
found them to be identical. 

Later, when Ralph passed away, his set 


young man. 


Franklin M. Doolittle as a 


YALE ASTONISHED 
BY BOY'S WIRELESS 


Grammar School Student Is Coached 
in Laboratories of the Uni- 
versit 


Headline from New York Her- 
ald article describing how the 
young Doolittle’s wireless 
work attracted the attention of 
professors at Yale. 


was sold in an Estes estate 
auction. At the auction, I 
was privileged to meet John 
Doolittle, who made the suc- 
cessful bid for the radio. 
John was the son of Franklin 
Doolittle. He and I had al- 
ready been corresponding, 
having been introduced 
through a mutual friend. 

Thanks to further conver- 
sations and correspondence 
with John, and his generos- 
ity in to loaning copies of 
family artifacts, my interest 
in his father increased. I was 
motivated to do research on 
his life and accomplish- 
ments in the radio field. 

Franklin Malcolm Doolit- 
tle was born in New Haven, 
CT on June 16, 1893. He be- 
came involved in wireless 
experimentation at a very 
early age. When he was a 
boy of 13, an article ap- 
peared in The New York 
Herald of Oct 21, 1906 that 
described his interest in 
wireless and radio commu- 
nication. 

The article described 
how, with a station he set up in his home in 
New Haven, Doolittle was able to commu- 
nicate with U.S. Navy cruisers and steamers 
in Long Island Sound. Several Yale profes- 
sors were so impressed with his wireless ex- 
periments that they took a personal interest 
in the boy, discussed his experiments with 
him, and encouraged him in his endeavors. 
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Later, Doolittle described his early station 
as follows: 

My first amateur station was built in 
1906 at the age of thirteen. It used a co- 
herer and a one-inch spark coil. Then came 
electrolytic detectors, loose couplers, au- 
dions, quenched gaps etc. as the art devel- 
oped. In the final form the station had a 
2KW spark transmitter and an antenna sup- 
ported by a 94-foot pole in the back yard of 
my parents home at 74 Bradley St, New 
Haven, Conn. The call letters used were 
“NQ”. I gave up amateur radio when I en- 
tered Yale in 1912 and didn’t go back to it 
until 1920. 

At that time Doolittle got a license with 
the call 1AGI and following that, in 1924, 
got a Department of Commerce license 
with the call 1RP. 

During his high school and college years 
Doolittle’s interest in radio continued to 
grow. In 1912 he joined the Institute of 
Radio Engineers and during school vaca- 
tions, he worked as a shipboard radio oper- 
ator for the United Wireless and American 
Marconi companies. 

He majored in Electrical Engineering at 
Yale University and, upon graduating with 
a Bachelor of Philosophy degree in that 
field, he became one of only two in a class 
of 40 to receive senior class honors. He 
then became associated with Bell Tele- 
phone Laboratories in New York City. 

With the coming of the World War he 
joined the Navy, went to the Naval Acad- 
emy in Annapolis and, as an Ensign, subse- 
quently served on the battleship New Mex- 
ico where he was a squadron communica- 
tions officer. When the war ended he 
returned to New Haven. While teaching 
communications engineering at Yale, he 
opened the Franklin M. Doolittle Company 
at 917 Chapel Street. Here he manufactured 
loudspeakers and other apparatus and sold 
amateur radio equipment. 

He later incorporated the business as the 
Doolittle Radio Corporation, which manu- 
factured and sold radios, accessories and 
parts. A license agreement of June 1920 
with RCA mentioned three Doolittle-man- 
ufactured items: the Type 102 Variable 
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Panel and top views of the author’s Doolittl 
radio. 


Condenser, Type 105 Crystal Detector 
Stand, and Type 100 Panel Type Receiving 
Set. I haven’t seen any examples of the first 
two items and the date of the receiver was 
not close to that of the two surviving radios. 
All the Doolittle items are extremely rare 
due to the short lifespan of the manufactur- 
ing facility. 

To my knowledge, the only radios that 
have survived are the one I was lucky to 
have found in the New Hampshire shop and 
and the one the late Dr. Ralph Thorn 
owned. Happily, the one Ralph had is now 
residing with the Doolittle family heirs. 

This radio is a six-tube set including a 
three-tube broad-band untuned RF ampli- 
fier. It was designed to work with an exter- 
nal loop antenna in the fashion of the Radi- 
ola VI. It uses Federal radio frequency 
transformers and Amrad audios. Dr. Thorn 
had his set in operation and thought it 
worked quite well. His opinion was, and I 
concur, that it was manufactured in 1922. 

Other items that are known to exist in 
collections are two pedestrian looking 
speakers: the Amplifone and the Audimax. 
Ads also exist for a Decremeter, a transmit- 
ter antenna tuner designed to be sold to the 
amateur radio trade. 

In 1920 Doolittle obtained amateur radio 
license 1GAI, and operated the station from 
his home on Willard St. in New Haven with 
a power of 1000 watts. A significant event 
involving his station occurred in late 1921 
when a local newspaper, The New Haven 
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Register stated: 

For the first time in history of intercol- 
legiate sports a football game will be re- 
ported play-by-play by radiotelephone. As 
a result of arrangements made by the Reg- 
ister with the F.M. Doolittle Company of 
167 Willard St., Westville, every move of 
the Yale and Princeton teams at the Bowl 
on Noy 12th will be flashed by wireless im- 
mediately after taking place to radio and 
telegraph operators sitting at their instru- 
ments in all parts of the state as well as in 
Massachusetts, Rhode Island, New York, on 
Long Island and even to ships at sea. The 
transmitting will be done by F.M. Doolittle 
personally who will receive reports on each 
play from a member of the Register staff by 
special telephone connection with the Yale 
bowl and will relay them into the radiotele- 
phone set. 

This may well have been one of the first 
if not the first play-by-play broadcast of a 
sports event! The article further describes 
the equipment used (including an Ampli- 
fone) and states that many amateur radio 
operators were forewarned that the broad- 
cast was coming up and to be on the alert. 
Mr. Doolittle subsequently received many 
reports and QSLs from around the area at- 
testing that the broadcast had been received 
and enjoyed. 

Of course the next logical step was to 
start a commercial broadcast station. The 
license was granted on Dec. 10, 1922 and 
WPAJ came on the air from Doolittle’s 
radio shop on Chapel St. in New Haven 
soon after. WPAJ broadcast on 360 meters 
with a power of 10 watts and developed 
into the longest running Connecticut station 
on the air (1922 to the present). This station 
later evolved to WDRC (Doolittle Radio 
Company) in 1925 and later moved to Hart- 
ford in late 1930 and continues to this day. 

It wasn’t long before Doolittle’s broad- 
casting interests gained priority over oper- 
ating the radio shop, and the sale of radios 
and parts was to end around 1925. His 
broadcasting station interests persisted 
however until the end of his life. 

Doolittle’s farsightedness was apparent 
in patent numbers 1,817,177 which was ap- 
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Station WPAJ in its first home at the rear of 
Doolittle’s radio shop. 


plied for June 14, 1921 (granted Aug 4, 
1921 and later sold to RCA) and 1,513,973 
of Nov 4,1924. The patents described the 
principle of binaural broadcasting that we 
know as stereo today. The method was to 
use two microphones, two transmitters and 
two receiving sets, which channeled differ- 
ent signals in opposite ears. Later Mr. 
Doolittle elaborated on this idea in Broad- 
casting Magazine of November 1952. 

The 1924 patent allowed for the use of a 
phonograph with two tone arms that could 
play two tracks simultaneously which were 
fed to two separate earphones.Quoting 
from the patent description: 

This invention relates to a method of 
transmitting and receiving radio telephonic 
impulses in such a manner as to evoke in 
the mind of the listener, substantially the 
same consciousness of the source of the 
sound, as he would have obtained had he 
been personally present at the transmitting 
Station. 

This idea was greatly elaborated on in the 
April 25, 1925 issue of Electrical World 
magazine. The article, written by Doolittle, 
described how experiments using his sta- 
tion WPAJ simulated binaural broadcast- 
ing. With the station’s normal transmitting 
frequency of 268 meters, an additional and 
duplicate transmitter of 227 meters was 
used with microphones spaced about seven 
inches apart to simulate separation of the 
ears. Headphones were used as opposed to 
speakers for obvious reasons. 

One drawback of the system was, of 
course, the expense of needing two radios 
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Doolittle (left) with Major Armstrong. 


in the home when many families couldn’t 
afford even one. Another article that ap- 
peared in Popular Rado magazine of April 
1925 discussed the method and its limita- 
tions, especially in the use of regenerative 
receivers. 

Later in 1925, the WPAJ call letters were 
changed to WDRC, which of course stood 
for Doolittle Radio Corp. Much later ex- 
periments that met with some success were 
conducted using separate signals from 
WDRC and WDRC FM. Though Mr. 
Doolittle’s original binaural broadcasting 
idea was sound in theory the more sophisti- 
cated technology of a later era was needed 
to allow it to succeed. 

The next pioneering event occurred in 
1936 when Doolittle was authorized to op- 
erate one of dozen AM high-powered high 
frequency stations on an experimental basis. 
It was constructed on Meriden Mountain 
and operated at 40.3 mc at 1000 watts. 

In January 1939, one day after Arm- 
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strong announced his invention of FM, 
Doolittle announced that he would transmit 
a series of experimental broadcasts using 
the Armstrong’s frequency modulation 
method. These, he stated “would be free of 
static and interrupting noises of any kind.” 

The following May, as a result of exten- 
Sive experimentation in cooperation with 
Major Armstrong, Doolittle was able to put 
the first commercially licensed FM station 
on the air. Built at a cost of $20,000, 
W1XPW broadcast nine hours a day from 
Meriden Mountain. 

On May 5, 1941 the FCC granted 
W1XPW the first commercial FM autho- 
rization in Connecticut. The call became 
W65H (later WDRC-FM) and was on the 
air eight hours a day. In the next few years 
many pioneering programs were produced, 
some of which were relayed to other FM 
stations including Armstrong’s in Aldene, 
NJ. In the early 1950s, Doolittle’s early pi- 
oneering idea of stereo broadcasting came 
to fruition using the separate transmitters. 
of WDRC and WDRC-FM to simulate the 
system he envisioned many years earlier. 

In April 1944 Doolittle purchased 68 
acres on top of Talcott Mountain in Farm- 
ington with the intent of making prepara- 
tions for a television station after the war. 
He stated to The Hartford Courant “we al- 
ready have a transmitter, site, building and 
tower on Talcott Mountain in readiness”. 

The intent of Mr. Doolittle was to sell the 
radio stations and join with the Travelers 
Insurance Co. if they won the license. Trav- 
elers did get the license after a long drawn 
out process and WTIC-TV went on the air 
on Channel 3. There is a video showing 
WTIC-TV coming on the air for the first 
time on the Internet. 

Doolittle did sell his stations and being in 
his 70s, he became semi retired and was not 
involved in any other television activity. 
The story of Franklin Doolittle ends here 
but his legacy lives on in the history of 
broadcasting in Connecticut and among 
radio historians everywhere. 

Franklin Doolittle died at the age of 85 
on March 6, 1979. 

(continued on page 45) 
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BY BARRY WILLIAMS, KDS5VC, 2002 MUSTANG LANE, ROSHARON, TX 77583 


E-MAIL: hroengineer@gmail.com 


The National HRO-500 Revisited 


errors in the last article. The IF output 

of the HRO-500 is at 230 kHz, not 262 
kHz,which is a standard frequency for Miller 
coils for transistor radios. The inner dial on 
the receiver is the high speed dial, the outer 
dial is the slow speed dial. I mis-typed the 
initial series of receivers, it 1s 75-xxx, not 
77. In addition I should have mentioned that 
the dial with the crank has a skirt that covers 
the inner dial, allowing only slow speed tun- 
ing. However the crank does make it possi- 
ble to do large excursions pretty quickly. 

Spending more time with the HRO-500 
brought up a couple of other items I should 
have mentioned. The phase locked loop has a 
fairly slow lock-up time, making the receiver 
phase noise low compared to moderately 
priced transceivers of only a few years ago, 
this signal is mixed with a “real” L/C VFO, 
so the conversion noise is relatively low. 

The phase locked loop is locked to the 
harmonics of a crystal oscillator. The har- 
monic is chosen by the band selector setting 
along with the synthesizer tune. The synthe- 
sizer tune control moves a drum with 
cutouts to show the frequency (for example 
14.000 MHz) to be added to the dial reading 
on the great epicyclic dial system. 

The audio distortion I mentioned was (ac- 
cording to a National Repair Technician) 
limited to part of the first series of receivers, 
the 75.xxx serial units. This distortion was 
caused by an error in winding the coil for 
BFO injection which caused the two signals 
fed to the detector to be quite different in 
level. The inequality causes distortion in the 
product detector. I have a late 75.xxx serial 
unit that has very good sound in SSB as well 
as AM and CW. 

As I mentioned in the earlier article on 


F irst | want to apologize for a couple of 
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the NC-500, I do not know why National 
used the L/C filtering in this receiver when 
excellent mechanical filters had been avail- 
able for quite a number of years. An option 
was offered to add the 455 kHz mechanical 
filter. Unfortunately filters for the 230 kHz 
IF are not readily available, so we are stuck 
with the cup core filter system for the nar- 
rower Selectivity selections. 

This filter is definitely not as bad as the 
455 kHz LC filter systems offered in many 
receivers of this era, but doesn’t compete 
with the mechanical or crystal filter. The fil- 
ters are tunable to allow upper or lower SSB, 
or upper or lower sideband CW operation. 

These IF filter systems allow bandwidths 
at 6 db. down of 500 Hz, 2.5 kHz, 5 kHz, 
and 8 kHz. The cup core filter system is 
only used for the two narrowest positions. 
The bandwidths at 60 db down are 3 kHz, 6 
kHz, then without the cup core filter sys- 
tem, 16 kHz and 30 kHz. The shape factor 
at 2.5 kHz bandwidth is 2.5, pretty similar 
to that of the HRO-60 or S5OT-1. One ad- 
vantage of the HRO-500 over the 60/S0T-1 
receivers is the wider bandwidths available 
for AM listening. 

The rear panel of the HRO-500 has nine 
RCA connectors, an 18 pin plug and five 
screw terminals as well as high (RCA 
Phono) and low (SO-239) impedance an- 
tenna connectors, and power input sockets 
for either 115/230 VAC or 11-16 VDC. This 
number of connections indicates the versatil- 
ity that the receiver has in station integration. 

The RCA connectors include VFO out- 
put, 230 kHz BFO output, HFO output and 
26 MHz oscillator output (for Diversity re- 
ception when two receivers are coupled), 
high impedance and low impedance RF in- 
puts and two spares. The screw terminals 
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provide output at 3.2 ohms for a speaker, 
and 600 ohm center tapped audio output 
connections. The low impedance antenna 
connector uses a phenolic insulator. The 
power input for 115/230 VAC is the same 
as that used on TV “cheater” cords. The DC 
input is a two pin connector using two par- 
allel flat pins, one wider than the other for 
polarity control. 

The 18 pin Jones type connector has a 
ground terminal as well as outputs for 5, 
7.5, 10, 11, and 12 volts DC as well as 12 
volts AC. It also has a pair of contacts for 
remote standby, a muting terminal, (ground 
for muting), NPN AGC voltage, PNP AGC 


* Os 


Front, rear and wiring views of the HRO-500. 
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voltage, remote RF gain, detector out and 
audio in, along with audio output at 3.2 
ohms. There are several muting circuits 
shown in the manual along with remote RF 
and AF gain control. When looking at the 
rear of this plug, the top six terminals are 
horizontal, the next two rows of six pins are 
both vertical in orientation. 

As I mentioned before, the receiver is 
quite stable. After a short warm up, the 
change in frequency can be heard on CW, 
but the change is not large enough to cause 
you to retune a SSB QSO. Perhaps digital 
modes like PSK31 would be difficult to 
copy unless you used software that can fol- 
low the small drift in frequency. 
The sensitivity of the receiver is ad- 
equate as long as you are using a 
matched 50 ohm antenna con- 
nected to the SO-239 input, or have 
a high impedance antenna con- 
nected to the other input. 

This receiver uses three tuned 
circuits at the signal frequency, 
tuned by the “Preselector Tune” 
control. The three tuned circuits 
along with the silicon type RF am- 
plifier give higher performance 
than you would think for a transis- 
tor receiver of this vintage. 

I am lucky in not having a large 
number of ham band or short wave 
transmitters in close proximity to 
my antennas. I am sure those who 
live in locations that cause inter- 
modulation or overload problems 
with modern transceivers would 
not find the HRO-500 front end ad- 
equate for weak signal reception at 
frequencies near one of these high 
powered transceivers. 

The “AGC” control on the front 
panel allows you to insert up to 30 
Db of loss prior to the AVC circuit. 
According to the manual, “You 
may have found that fading of a rel- 
atively strong signal brings up a 
weak signal enough that it takes 
over the AGC lowering the gain on 
the signal which just faded.” 

(continued on page 36) 
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RADIO REHAB 101 


EDITED BY DICK PARKS, 2620 LAKE RIDGE CT., OAKTON, VA 22124 
E-MAIL: dparks999@verizon.net. PLEASE INCLUDE SASE FOR MAIL REPLY. 


An “Audiophile” Adventure 


his time your humble 

columnist makes an excur- 

sion into the exotic world of 
the audiophile. True audiophiles 
know that tubes are far superior to 
any other kind of amplifying de- 
vice because of their inherently 
warm sound. Lately there has been 
a burst of enthusiasm for single- 
ended amplifiers, because their 
sound is even warmer. And if dis- 
tortion-causing feedback loops are 
absent, so much the better. Of 
course at my advanced age, I have 
long ago lost the ability to hear 
anything above about 4500 cps 
(4500 Hertz to you new guys), so 
just about anything sounds warm, 
if I can hear it at all. ee es) 

My reputation locally for some Fig. 1. The “audiophile” stereo amplifier. 
measure of electronic expertise 
(and a low hourly labor rate) has gotten and so forth. Last week the amplifier of Fig- 
around by word of mouth, and I have made _ ure | turned up. 

a friend of a fellow who is a budding audio- The builder of this item had taken an am- 
phile. This gentleman has found a number __ plifier chassis out of an old Motorola 
of items on eBay and brought a couple of — portable stereo phono and rewired every- 
them to me for tube-testing, simple repairs, thing underneath, replacing the output 
. transformers as well. He used 
hotmelt glue to hold the chas- 
sis within a wooden surround 
and provided input and out- 
RCA input put connectors as shown. 

so The amp uses half of a 
12AX7 and one 6BQ5 in 
each of the stereo channels. 
The schematic is shown as 
Figure 2. 

My friend has become in- 
terested in finding the ab- 
: solute best tubes to use in this 
#265 V.. +313 v. unit. He has pairs of output 
tubes from Amperex, 
Fig. 2. Schematic shows one of the amp’s stereo channels. Philips, and a new set from 


GE 
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Sovtek, who also made the cool 5Y3GT 
rectifier tube for this amplifier. Sovtek’s 
5Y3 has indirectly heated cathodes like a 
GZ34, so there is less voltage drop across 
the tube and a slower B plus voltage rise 


Frequency, Hz Tube # 


Table 1. 


34 


Maker 


no-name 

no-name 
Sovtek 
Sovtek 

Mullard 
Philips 
Philco 


no-name 

no-name 
Sovtek 
Sovtek 

Mullard 
Philips 
Philco 


no-name 

no-name 
Sovtek 
Sovtek 

Mullard 
Philips 
Philco 


no-name 

no-name 
Sovtek 
Sovtek 

Mullard 
Philips 
Philco 


no-name 

no-name 
Sovtek 
Sovtek 
Mullard 
Philips 


| Philco 


Single Ended Amplifier 
“Undistorted” Power Output vs. Frequency 


Power Out, watts 


upon turnon—useful attributes indeed. 
The friend asked to make power and fre- 
quency response tests using different output 
tubes because he had noticed great differ- 
ences in his listening tests. I offered my thinly 


veiled opinion that his amplifier 
would not compare well with a 
real component system, a pair of 
old McIntosh 50s or the like, but 
he insisted I make the measure- 
ments in the spirit of discovery 
that animated Christopher 
Columbus, among others. 

On the bench, I was sur- 
prised to see a total absence of 
terminal strips or boards. 
Rather, the component leads 
ran point-to-point and without 
any spaghetti insulation, so that 
my usual hamhanded efforts in 
troubleshooting needed to be 
reined in. My first tests mea- 
sured the plate voltage on the 
two output tubes at a standard 
120-volt line voltage. There 
were rather large differences 
there, and cathode voltages 
were unexpectedly different as 
well. I shut down the amp and 
did some thinking. 

Looking at the schematic 
and the wiring at the 6BQ5 
sockets, the connection at pin 1 
stood out. The tube manual 
says “IC” (internal connection) 
for pins 1, 6, and 8 on a 6BQS. 
That’s not the same as “NC,” 
or no connection. The builder 
had used pin 1 as a tie point la- 
beled A on Figure 2. 

Looking at the eight tubes I 
had in front of me, I could see 
that the Sovteks had only a stub 
wire at pin 1, while tubes from 
the other makers had leads 
there to internal elements. 
More research told me that the 
control grid might be con- 
nected to pin | as well as pin 2 
by some manufacturers. 

A shazam moment: a couple 
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Single Ended Amplifier Frequency Response 


Frequency, Hz 
Input voltage = 2 v. p-p sine wave 


10 
100 
1000 
10K 
20K 


* = visibly distorted output 


Table 2. 


hundred volts at the 12AX7 plate applied 
through 2.2 megohms would certainly 
upset the grid voltage for any non-Sovtek 
6BQ5, even padded down with a 470k re- 
sistor to ground. My VOM in fact showed 
grid voltage at +4 volts for an Amperex 
tube, and I shut down the amp. 

The fix was easy—clear pin #1 on each 
of the fine Chinese ceramic tube sockets 
and add an insulated standoff to make the 
connection, replacing the pair of .001uf ce- 
ramic caps at the same time with new Or- 
ange Drops. Next I went about making tests 
of output power vs. frequency. 

I don’t have a distortion meter, and 
checking for level compression as a distor- 


inte sao ae 
soceets bbe bet ase ta 
* 


peasy 
SEATS 


Os 
4.21* 
4.12 
1.03 
0.46 


Left Channel 


SHES: 
bate 
ied 


Power output, (w) into 8 ohms 
Right Channel (Sovtek tubes) 


Oalge 
4.41* 
4.31 
1.07 
0.48 


tion measure allows lots of visible distor- 
tion to occur. I chose to declare distortion at 
the point where I could see an output sine 
wave lose its shape on one or the other peak. 

Loading the outputs with eight-ohm 50 
watt resistors, I recorded “undistorted” out- 
put power at five frequencies for each of 
the eight 6BQ5 tubes my customer had sup- 
plied. Table 1 gives my results. 

Those no-name tubes—Amperex label- 
ing rubbed off—are still good! Admittedly, 
the numbers are pretty subjective, but gross 
results mean something. Next I ran a fre- 
quency response curve with constant input 
voltage (Table 2). 

I made a rough plot of these data as shown 


Wiebe 
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Fig. 3. The frequency response curve left something to be desired. 
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in Figure 3. Looks like the amp has a re- 
sponse of + 3 dB from about 25 to 4000 Hz. 
I wondered whether some negative feedback 
might be applied to smooth out the response 
shown, but I believe there’s not enough open- 
loop gain in this design to allow more than a 
few dB of feedback before output power 
would drop below useful levels. I guess most 
of the blame for the poor performance should 
fall upon the output transformers. 

Finished, I added a 1.5 amp line fuse, 
wrote up the test results and gave the set back 
to my friend. But as soon as this amp was re- 
turned, back it came with a blown fuse. At 
first, I wondered about some fragments of 
cathode coating that he had noticed inside 
one of the 6BQ5s. Could they have gotten 
between tube elements and caused a short? 
However, a high-voltage test of the B+ chain 
without the tubes lighted soon uncovered a 
half-inch piece of wire wedged between the 
chassis and one lug of the filter capacitor. 
Clearing that stopped the problem—so far. 


So what are your experiences with 
today’s “audiophile” hardware? I see all 
sorts of homebrew amplifiers and preamps 
discussed in audio forums; some are pret- 
tied-up and use strange tubes in single- 
ended circuits. I once saw an amplifier that 
used a pair of 813s to give “about six watts 
per channel.” The Antique Radio Forum! 
has a couple of categories in which the be- 
lief systems of “audiophools” are dis- 
cussed, making for interesting reading. 

Fifty years ago, when I was a tech for a 
Washington, DC Hi-Fi chain, everyone was 
a newbie, and our rules-of-thumb included 
two main pieces of advice: (1) spend half 
your budget on speakers, and (2) set the 
tone controls where the system sounds best 
to you. Meanwhile, please excuse me while 
I go out to buy some hotmelt glue... 
REFERENCES: 

1 Internet Antique Radio Forum — http:// 
www.antiqueradios.com/forums/ 


COMMUNICATIONS RECEIVER, continued from page 32 


National basically states that the loss intro- 
duced will precede the AGC keeping the 
low level signal from taking over. I was not 
able to see how this is different from adding 
an attenuator in front of the receiver. Any- 
way the AGC works pretty well, and has 
only a5 Db change with a variation from 10 
to 100,000 uv. 

What can be done to improve the HRO- 
500? For shortwave listening I have found 
that using a synchronous detector improves 
my enjoyment. When there is selective fad- 
ing, the carrier sometimes falls below the 
level of the sidebands, eliminating read- 
ability if you are using a diode detector. 
The synchronous detector synchronizes a 
local oscillator with the transmitted carrier. 
This local oscillator is then used in a prod- 
uct detector to produce the recovered audio. 

The time constant of the local oscillator 
is short enough to follow drift in the re- 
ceiver or the transmitted signal, but long 
enough to keep synchronized for an incom- 
ing carrier drop out of up to a few seconds. 
Sherwood Engineering offers a high per- 
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formance synchronous detector for IF sig- 
nals near 455 kHz. Also offered are con- 
verters to take an IF signal from almost any 
frequency and convert it to 455 kHz. 

I take the IF output from the back RCA 
jack on the HRO-500 to the converter and 
synchronous detector. This works not only 
for AM signals, but the synchronous detec- 
tor can also act as a BFO and product de- 
tector with front panel control of the BFO 
frequency for CW and SSB signals. 

It is tempting to run the converted 455 
kHz IF signal through additional filters, but 
they would be outside the AGC loop. 
Strong signals within the passband of the 
internal IF filter system, but outside the ex- 
ternal filter system would take control of 
the AGC system. 

The HRO-500 does have AGC inputs on 
the back panel. The possibility exists to add 
455 kHz filtering and sample the output to 
feed back into the AGC loop. One other pos- 
sibility is to use a pair of converters, take the 
230 kHz IF signal inside the AGC loop, 

(continued on page 47) 
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chophone was a major radio receiver 

brand in the early 1920s. It enjoyed 

something of a rebirth at the end of that 
decade, and continued to be seen even into 
the 1950s. Much is known about its history 
(Douglas 1991; Paul 1999b; SHS n.d.) but 
the nature of certain developments remains 
somewhat obscure. In the following, I at- 
tempt to shed some further light on these de- 
velopments and the events that drove them. 


Prelude: The Radio Shop 


Douglas (1991) notes that The Radio 
Shop, with offices in San Jose, California 
and a manufacturing plant in nearby Sun- 
nyvale, began as a manufacturer of vari- 
ometers no later than May 1920, followed 
by a regenerative tuner using these devices 
in August of that year. The business was 
founded by partners Arthur E. Bessey and 
Tom Lambert, both of whom were resi- 
dents of Sunnyvale (SHS n.d.). As regards 
how these two came to partner, Douglas 
further notes that the amateur station then 
operated by Bessey used receiving equip- 
ment manufactured by Colin B. Kennedy, 
where Lambert was sales manager. 

Advertisements for The Radio Shop 
products in 1920 (adv. 1920a; adv. 1920b; 
adv. 1920c) and into early 1921 (adv. 
1921a) featured shortwave regenerative re- 
ceivers aimed at the amateur market. 
Bessey was a well-known west-coast radio 
amateur, profiled during 1920 in articles 
appearing in the Pacific Radio News and in 
OST (SHS n.d.), and it seems natural that 
the target market would reflect this circum- 
stance. By February 1921, however, the 
product line had expanded to include a 
long-wave receiver (adv. 1921b). This was 
followed mid-year by advertisements for 
the RS 1-24 (adv. 1921c), a regenerative re- 


ceiver covering a wide wavelength range of 
100—24000 m. 

The market for receivers continued to 
grow as commercial broadcasting took 
hold, and by May 1922 The Radio Shop 
was announcing the construction of a new 
plant in Sunnyvale, to be managed by Tom 
Lambert (Douglas 1991). By midyear, ! a 
broadcast license had also been obtained 
for The Radio Shop station KJJ (DoC 
1922), 

The regenerative circuit used in The 
Radio Shop receiver designs was patented 
by Armstrong as U.S. Patent No. 1,113,149 
(Douglas 1991; SHS n.d.). Although The 
Radio Shop appears initially to have built 
their sets without having been licensed by 
Armstrong, by October of 1920 their 


Echophone 
Special 


Mam — pepe os Radin Shop at Sunnyvale 
ices Redes Arousira rang Pat, Nov, 4,115,149 


No single feature in Radio has 
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CHANGEABLE UNIT has fii 
img the past vacation months. To 
be able to remove from a beautiful 
home cabinet set the panel of se- 
fected, finvless formica mounted 
with all the controls necessary uA 
perfect yadia reception, and slip 


beautifully decorated mahogany cab- 
inet contracted to hold both bar 
teries and accessories, 

ECHOPHONE STANDARD, | 
which sells for $75.00, ina narrower 
sabinef set containing the Inter | 
changeable Unit, but without suffi- 
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Advertisement by Echophone Radio after 
the move to Waukegan, IL. From the No- 
vember, 1931 issue of Radio Retailing. 
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PACIFIC RADIO NEWS 


but that seems unlikely at 
this early date. That Echo- 
phone is also said in An 
Echo of the Future to have a 
Radio Corporation of 
America (RCA) license to 
manufacture broadcast re- 
ceivers makes plausible 
some confusion there as a 
result of the later (1930) 
presence in the Chicago 


The RADIO SHOP Short wee a ameter site Receiver ost with the latest addition to 
cady well established f 
THE “RADIO SHOP” ae 4aND TWO paling AMPLE: 5 <4 
A unit possessing features not found in other sets available on ae market today. Scientifically designed for 
. Magnetically screened throughout for ote Stntnetion of “feedback” howling. 
es. Non! heating rheostats. Tube sockets which take 


roportions for pr resent 
zo BBY ACCES es interior for removal of valves. 
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THE RADIO SHOP 
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Advertisement by The Radio Shop for their regenerative de- 
tector/audio amplifier combination. From the October, 1920 


issue of Pacific Radio News. 


advertisement in the Pacific Radio News 
(adv. 1920b) proclaims this oversight to 
have been rectified. Armstrong licensed his 
patent non-transferably to numerous mak- 
ers of sets for the amateur market for a short 
time prior to the patent’s sale in November 
1920 to Westinghouse (Douglas 1988; 
Raymer 2011). At a time when tubes and 
the batteries to power them were relatively 
expensive, and the gain otherwise to be had 
from a single tube was relatively modest 
(Painter 2001), the Armstrong circuit of- 
fered both superior sensitivity and superior 
selectivity in addition to detection. For 
those listeners primarily interested in pro- 
gram content, sensitivity was not necessar- 
ily aconcern. Selectivity, however, became 
increasingly important as the number of 
broadcasting stations on the air continued 
to increase. 


Echophone Arrives on the Scene 


Circumstances surrounding the arrival at 
The Radio Shop of the Echophone brand 
remain somewhat clouded, but Douglas 
(1991) has it producing sets using this name 
as early as June, 1922. The Sunnyvale His- 
torical Society publication An Echo of the 
Future (SHS n.d.), has The Radio Shop 
purchasing a license to use the brand from 
the Echophone Corp. of Chicago in 1921, 
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area of Echophone, which 
by then did have an RCA li- 
cense. More will be said 
below concerning this 
chronology. 

The similarities of the 
early Echophone model 
TA-16 to a set also pro- 
duced by The Radio Shop 
as their model “S Special” is pointed out in 
An Echo of the Future (SHS n.d.). Douglas 
(1991, p. 63) appears to be taking note of 
this similarity as well in his organization of 
the presentation of photographs of the var- 
ious models shown by him, though he does 
not explicitly address it in his text. 


will be immedi refunded if you are 
shove and other “RADIG SHOP” products. 


Further Growth 


The success of the Echophone brand is 
attested to by The Radio Shop’s announc- 
ing in late 1922 that the increase in business 
had made necessary the establishment of a 
branch manufacturing plant in St. Louis, 
Missouri (anon. 1922). Also noted in this 
announcement is that the Echo Radio Corp. 
had been organized to take over national 
distribution of The Radio Shop products. 
This growth was fueled by new investors, 
led by A. B. Dorman, The Radio Shop man- 
ager for the eastern part of the United 
States, as president of Echo Radio. Neither 
Bessey nor Lambert were among those 
named in the Echo Radio Corp. Certificate 
of Incorporation, issued by the State of 
Delaware on | August 1922 and filed with 
the State of Missouri on 10 August in 
Echo’s application for a license to operate 
in that state (SoM 1922). 

An Echophone advertisement in the Jan- 
uary 1923 issue of Electrical Merchandis- 
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ing, reproduced by Douglas (1991), features 
the model TA-16 as being among those 
being distributed by the Echo Radio Corp., 
all of which are claimed to use the Arm- 
strong regenerative circuit. It further notes 
that the TA-16 tuned from 150 m to 2500 m, 
a fairly wide range. An Echophone Corp. 
advertisement that appeared in the May 
1923 issue of Radio Broadcast, showing 
thee model T-162 combined with a separate 
model A-2 amplifier, bills Echophone as a 
maker of “Regenerative Radio Equipment”. 

This advertisement, which is reproduced 
on the Radiomuseum website (adv. 1923a), 
has the sets being manufactured by The 
Radio Shop of St. Louis, Mo., and Sunny- 
vale, Cal. Sets manufactured by the St. 
Louis plant appear, however, to be rare 
(SHS n.d.). The significance, if any, of this 
apparent emergence of the Echophone 
Corp. as a distinct entity remains to be de- 
termined. A search of state records finds no 
record of its having been licensed in Mis- 
souri, while the address given for the com- 
pany in the May 1923 Radio Broadcast ad- 
vertisement, namely 1922—28 Chestnut St., 
St. Louis (adv. 1923a), is that subsequently 
associated, as noted below, with The Radio 
Shop’s St. Louis plant. 


Hanging On 

An advertisement for the Echophone Spe- 
cial and Standard models in the October, 
1923, issue of Radio magazine (adv. 1923b), 
reproduced in An Echo of the Future (SHS 
n.d.), has the brand back under the wing of 
The Radio Shop in Sunnyvale, with a branch 
office in St. Louis at 1926 Chestnut St., the 
same address as that listed for the Echo- 
phone Corp. in their May 1923 advertise- 
ment (adv. 1923a), as well as at a number of 
other locations. The demise of the Echo 
Radio Corp. during 1923 is attested by a 1 
January 1924 filing for administrative For- 
feiture of License to operate in Missouri by 
reason of failure to comply with provisions 
of the Act governing registration of corpora- 
tions in Missouri (SoM 1922). 

Notwithstanding this setback, Echo- 
phones continued to be manufactured by 
The Radio Shop into 1925. Advertisements 
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Advertisement by Armac Radio Co. for the 
Echophone line. From the December, 1924 
issue of Radio Broadcast. 


in Radio Broadcast magazine at the end of 
1924 and in early 1925 (adv. 1924; adv. 
1925a; adv. 1925b) initially show the 
Armac Co. of 1120 N. Ashland Ave., 
Chicago, as Agents for Echophone, al- 
though this last detail is absent from the 
final advertisement of this series. In all three 
advertisements, The Radio Shop is listed as 
manufacturer with an address the same as 
that of Armac, but also with a presence in 
Long Beach, Cal., and in Sunnyvale. 

The Echophone model V-3 is present in 
all three advertisements, being featured in 
the first, which also includes the model F- 
5, and sharing space with the latter in the 
second, smaller, advertisement. The model 
4 is featured in the last of the series, in 
which it is presented as just being intro- 
duced. Douglas (1991) gives dates of first 
advertising for these models ranging from 
September 1924 for models V-3 and F-5 to 
February 1925 for model 4, and notes that 
the model V-3 was also made for Sears, 
Roebuck and Co. as the “Meteor’’. That sets 
actually were manufactured in Long Beach 
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by The Radio Shop is confirmed by an early 
version of the model 4 with that address on 
its front panel that is shown in An Echo of 
the Future (SHS n.d.). 

Douglas (1991) states that Echophone’s 
last models were advertised in October 
1925, but probably never made. The Radio 
Retailing advertisement of Oct. 1925 re- 
produced by him is by Echophone Radio, 
Inc., of 1120 N. Ashland Ave., Chicago, the 
same address previously found associated 
with Armac. Also secondarily listed in the 
advertisement are Echophone Sales Co. of 
San Francisco and Echophone Radio Shop 
of Long Beach; this last presumably is the 
plant that produced the Echophone model 4 
with that address that is shown in An Echo 
of the Future (SHS n.d.). The Radio Shop 
of Sunnyvale is, however, conspicuous by 
its absence from this advertisement. The 
Echophone Radio Shop is also found listed 
for a time beginning in 1924 as owner of 
broadcast station KFON, located in Long 
Beach as well (DoC 1924; White 2012). 

As regards the reasons for this decline of 
The Radio Shop and its Echophone brand, 
An Echo of the Future (SHS n.d.) notes the 
rapid evolution of the radio industry at the 
time as well as rumors of illness in the 
Bessey family and of bankruptcy. The brief 
history of early radio development by 
Painter (2001) that is reprinted in An Echo 
of the Future gives some sense of this evo- 
lution, additional detail concerning which 
can be found in Douglas(1988). 

These included tuned radio-frequency 
(TRF) sets? increasingly coming into favor 
as their design was refined and cost of pro- 
duction reduced. Furthermore, RCA had in- 
troduced the superheterodyne receiver to 
the market in 1924, a design that—although 
relatively expensive to implement—ad- 
dressed major deficiencies of both the re- 
generative detector and TRF sets. Each of 
these last two designs was considered to be 
challenging to tune by some, although for 
different reasons. The level of feedback in 
a regenerative detector needs to be varied 
over its tuning range for optimum perfor- 
mance, while the TRF sets of the day typi- 
cally required the adjustment of multiple 
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Paha by The Radio Shop for the 
Echophone Line. From the October, 1923 
issue of Radio. 


independently-tuned circuits. Additionally, 
the regenerative circuit was itself prone to 
radiation if maladjusted, thereby causing 
interference to other nearby receivers. 


Retooling and Rebirth 


Following the 1925 departure from the 
scene of The Radio Shop in Sunnyvale, lit- 
tle appears to have been heard of Echo- 
phone for the next year or two, although the 
Radio Collector’s Guide (McMahon1981) 
does show a number of models being pro- 
duced during this period. Paul (1999b) ad- 
ditionally notes some transactions involv- 
ing the purchase and sale of broadcast sta- 
tions, including the Echophone Radio Shop 
station KFON in Long Beach. He further 
finds that by mid 1927 advertisements were 
appearing for Echophone models manufac- 
tured by the Echophone Radio Mfg. Co. of 
968 Formosa, Los Angeles (Hollywood). 

By 1929, the increasing business at Echo- 
phone Mfg. had brought them to the atten- 
tion of the Gilfillan Bros. (Paul 1999d). Gil- 
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fillan by this time had an arrangement with 
RCA to manage the licensing of manufac- 
turers in the western states that were making 
sets which infringed upon the latter’s 
patents. By the end of that year, Gilfillan 
was able to inform RCA that Echophone too 
had been brought under license. Subse- 
quently, Echophone sets were at least on oc- 
casion advertised as being manufactured 
under RCA license (adv. 1930). 

By May 1930, the Echophone plant in 
Hollywood was in the process of being ex- 
panded according to one A. U. Magnan, 
president of the company (Paul 1999b). As 
to how Echophone had managed to rise 
from the ashes in Magnan’s hands, his ex- 
perience in radio manufacture is noted in 
the article to extend back to his having 
begun to make Echophones some six or 
seven years earlier when helping to finance 
KFON. Given this circumstance, it seems 
likely that Magnan had played a part in the 
earlier manufacture of Echophones by the 
Echophone Radio Shop of Long Beach. As 
noted above, this company was at least for 
a time affiliated with The Radio Shop of 
Sunnyvale under the banner of Chicago- 
based Armac. 

With The Radio Shop not in the mix, 
Echophone Mfg. had no access to the for- 
mer’s non-transferable Armstrong regener- 
ative-circuit license. It appears from char- 
acterizations of the models being produced 
by them (Radiomuseum 2012) that in any 
event Echophone was transitioning to the 
production of TRF and superheterodyne 
sets, for which it ultimately would be 
forced to license the patents held by RCA. 


Moving On 

According to Don Dresden, an employee 
at the time, Echophone Mfg. was having 
difficulty in 1930 ramping up to fill large 
orders for their sets from the Los Angeles 
Times and the Examiner (Paul 1999a). A 
solution was found in moving its manufac- 
turing facilities to Waukegan, IL. In his 
chronicling of the various models intro- 
duced by Echophone after its rebirth in Los 
Angeles, Paul (1999b) suggests production 
started in Waukegan at the beginning of 
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1931 with models S-3, S-4, S-5, and F. Of 
these and the other models mentioned by 
him, only the model F has a model desig- 
nation in common with those Echophones 
produced in the mid-1920s by The Radio 
Shop. Two model F Echophones, with 
dates of manufacture indicating early pro- 
duction of one by The Radio Shop and later 
production of the other by Echophone 
Mfg., are included in the Radiomuseum 
collection (Radiomuseum 2012). These ap- 
pear nominally to be the same set from the 
illustrations included in the Radiomuseum 
descriptions of each. That the earlier one 1s, 
however, stated there to be a TRF design 
with regeneration, and the later one to be a 
TRF design without regeneration leaves 
this conclusion somewhat in doubt. 

After having made the move to 
Waukegan, where it appears to have con- 
tinued to thrive for a time (Link 2007; anon. 
1931; anon. 1932), Echophone Mfg. had 
the good fortune to come to the attention of 
one Clem Wade. Wade™ was looking for a 
manufacturer of receivers for his Chicago- 
based Western Television company, an 
early presence in television (Parker 1984; 
Yanczer 2008). Apparently in order to se- 
cure their services for Western Television, 
Wade bought Echophone (Hawes 2011). 
This development resulted in Echophone’s 
production for Western Television of the 
latter’s model 41 television receiver, re- 
leased to market in 1932, as well as opening 
a market for receivers of the accompanying 
sound broadcast. 


Finale 


Clem Wade later sold Echophone, which 
was by then in financial difficulty, to Bill 
Halligan and Ray Durst (de Hensler 1991). 
At the time, Halligan was pursuing an RCA 
license for his fledgling Hallicrafters Corp., 
and Durst was credit manager for Echo- 
phone. After purchasing Echophone, Halli- 
gan perpetuated the Echophone brand at 
Hallicrafters, a company focused on com- 
munications receivers for the amateur mar- 
ket. He eventually merged the two compa- 
nies in 1936 (Wiccanpiper 2002), but re- 
ceivers continued to be manufactured under 
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the Echophone name as late as the 1950s 
(LASKI 2012). 


Recapitulation and Loose Ends 


Echophone began at The Radio Shop as 
an extension of their line of receivers, ini- 
tially aimed at the amateur experimenter, to 
focus on the radio broadcast listener. It later 
became a maker of receivers for early tele- 
vision broadcasts, and ended producing a 
line of receivers intended for the shortwave 
listener and amateur radio enthusiast. In 
this, it could be said to have come full cir- 
cle. Its evolution over the years appears 
largely to have been driven, as one might 
expect, by the availability of investors, by 
shifting markets and by the challenges pre- 
sented by licensing issues. 

I have attempted here only to trace what 
appears to me to be the main thread of this 
history. There are also a number of interest- 
ing loose ends that I’ve not addressed. 
These include the Ufonic brand, manufac- 
tured briefly in Echophone Mfg.’s Holly- 
wood plant (Paul 1999c), that seems to have 
given rise to Echophone’s curious model C. 
Another byway unexplored here is the pres- 
ence of Echophone in Canada (Swackham- 
mer 2002; Murray 2005). And although al- 
most undoubtedly a red herring, there is the 
Echophone phonograph, invented in the late 
1800s by one Edward Amet of Waukegan 
(Bilton 2012; Rondeau 2012)! © 


1. June 30, the date of issue of the annual 
government listing of such stations. 

2. The TA-16 sans audio amplifier stages. 

3. An alternative available to those unfor- 
tunate enough not to have become li- 
censed by Armstrong during the brief 
period that such licensing was offered, 
although not without its own licensing 
issues. 

4. Perhaps better known for his involve- 
ment with Eskimo Pie (Hawes 2011). 
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BY MERRILL BANCROFT 


MORE ON MACLITE 


n the January 2007 issue of The AWA 

Journal I wrote an article about the rise 

and fall of the Maclite Battery and 
Radio Corporation, which was located on 
Stanhope Street in Boston in the early 
1920s. I described how two ladies in 
Lunenburg, MA had purchased stock in the 
company, which was promoted as having a 
rosy future. Maclite eventually 
failed, however, due to its in- 
ability to maintain an up to date 
product line that would compete 
in the changing radio market. 
This article is archived on the 
AWA website. 

I have discovered a little new 
history since I researched and 
wrote the original article. This 
includes a pronouncement from 
Massachusetts Acts and Re- 
solves of 1930 that the Maclite 
Battery and Radio Co. had dissolved sub- 
ject to the provisions of the General Laws 
of Massachusetts. Additionally a friend and 
fellow researcher, Charles Powell, had 
done some research prior to my endeavor 
and discovered a “Declaration of Trust” 
dated January 17, 1922 and “Agreement of 
Association of the Maclite Battery and 
Radio Corporation”. 

These documents state that the parties 
signed are P. Hugh MacNeill, Charles A. 
Farley, Percy A. Guthrie, Arthur J. McCann, 


and Phillip S. Cochrine. The official date of 
organization of the company is given as June 
11, 1923. The same names appear in much 
of the literature I had collected from various 
other sources. Another bit of information 
found in a 1923 industrial directory is that 
The Maclite Radio Sales Corporation ad- 
dress was given as 156 State St., Boston. 


match for my model “B” one-tube receiver. 


I have since obtained two Maclite prod- 
ucts that I hadn’t known existed at the time 
I wrote the article five years ago. Oddly 
enough both of these items came into my 
hands and my collection on the very same 
weekend last winter. One was the long 
sought after Model “A” two-tube amplifier 
which, obtained in a trade, is a perfect 
match to the one tube Model B receiver 
which I bought at auction a few years ago. 
The other one is sort of an oddball set more 
elaborate than the one tube Model B. 


Front and top views of the more elaborate Maclite receiver. 


169 S ROW RD., TOWNSEND, MA 01469 «© RITAREO@JUNO.COM 
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ID plate for the 3-Tube receiver. 


It was evidently stored in a very hot attic 
because the panel was badly deteriorated, 
discolored and warped. Since it was hard 
rubber I was able to sandwich it between 


two warming trays and take the warp out. 
An endless amount of rubbing with wet 
sandpaper and 0000 steel wool improved 
the surface considerably. Of course the en- 
graving disappeared during this process so 
I need to do additional work and re-engrave 
it or just screen it. 

I normally don’t get into much restora- 
tion unless the set is as rare as this one. It is 
typical of the mystery sets I like to have in 
my collection. Both it and the amplifier 
were very welcome additions. 


FRANKLIN DOOLITTLE, continued from page 30 


The first words of the minister’s com- 
ments during the memorial service sum it 
up: “Frank Doolittle was a Radio Man”. I 
will conclude this article with some re- 
membrances of his father by his son John 
Doolittle: 

Dad was a capable mariner having 
cruised thousands of miles in his various 
boats, always named Decibel. He was mu- 
sically talented and could play piano by 
ear. He was elected a fellow in the IRE and 
elected to Sigma Xi honorary fraternity at 
Yale, which is a high honor. He always had 
an interest in art and took lessons as well as 
studying on his own so that he could pro- 
duce excellent paintings, mainly marine or 
rural scenes. 

When he first met my mother, and before 
they married, Mother contacted a friend of 
his and asked, “What's he like?” The friend 
said: “He’s a dreamer who makes his 
dreams come true”. (An astute observation!) 

He enjoyed classical music, and seems to 
have had almost an obsession with quality 
of sound and its transmission. He always 
wanted to have the latest radio, phono- 
graph, or TV so he could observe and expe- 
rience it. or come up with ways of improv- 
ing it. He enjoyed doing phone patches with 
his ham rig, and many an overseas or afloat 
serviceman was very appreciative of being 
able to talk with home from Antarctica, 
Greenland, ships at sea, etc, when no other 
way was available. This was particularly 
helpful at times of familial emergencies. 
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He was a quiet, thoughtful, generous 
man of high morals and principles. His 
guiding thought was always to do what was 
right, regardless of the consequences to 
himself or his business. 

The retention rate and morale of em- 
ployees at WDRC was high. 

During his tenure, WDRC never union- 
ized, and employees never felt the need for it. 

FM became somewhat of a money losing 
hobby, as the times and technology weren't 
yet ripe for it. He virtually gave the FM Sta- 
tion away, although it later became valu- 
able as times and technology changed and 
developed. He was able to joke about it, but 
must have felt hurt and disappointed that 
what he had worked on so diligently wasn't 
ready for prime time during his radio ca- 
reer but he always was a modest optimist. 

Much of the information in this article was 
summarized from various sources primarily 
from information and family documents 
generously and freely supplied by John 
Doolittle. A lot of research on Doolittle and 
WDRC history has been done by Ed Brouder 
and can be observed on the website 
http://www.wdrcobg.com/doolittle. html. 
Visit it for for additional information and 
pictures pertinent to this subject. It was my 
pleasure to lunch with John and Ed where 
the topic of this article was discussed in a 
lively fashion. I also received a lot of moti- 
vation to write this article from my friend 
and fellow AWA historian George Freeman. 
My sincere thanks to these three men. 
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RADIO REPRODUCERS 


EDITED BY BUFORD CHIDESTER, 785 LOCUST ST., MOUNT WOLF, PA, 17347 
E-MAIL speakerpeople@comcast.net. PLEASE INCLUDE SASE FOR MAIL REPLY. 


The Trimm Model 7 Loudspeaker 


ow that spring is just around the 

corner, it’s time to think about all 

those great radio meets that are 
coming up. This time of year I’m always 
anxious to get on the road to the AWA Car- 
olinas Chapter meet in Charlotte, North 
Carolina. Unfortunately this year’s meet 
will be history by the time you read this ar- 
ticle. After a cold and snowy winter, It’s al- 
ways fun for me and my wife to get out 
there and look for something we don’t have 
in the cone speaker category. We also enjoy 
visiting our friends and hearing stories 
about the ones that got away. 

This article happens to be about a find we 
made at the fall show in Kutztown, PA. It is 
one of the many cone speaker models man- 
ufactured by the Trimm Radio Manufactur- 
ing Co. of Chicago. The Trimm Company 
seemed to like mixing and matching parts 
from existing speakers to assemble various 
new models. This might have been because 
the models were produced in 1927-28, after 
the “plug in” radio was on the market. 


At that time, external cone 
speakers were not in great 
demand as they had been in the mid 20s. 
They had already had their heyday and 
manufacturers were trying to make use of 
parts they had in inventory. It wasn’t long 
afterwards that this type of external speaker 
met its fate just as the horn speaker had in 
the early 1920s. 

Some Trimm metal table model cone 
speakers were the Model 11, Model 38, 
Model 28, Model 7, and The Trimm Junior 
(Cabinette). There was a wooden model 
80B and a Model 80 floor stand version. 
There may have also been other versions 
but I do not have information on them at 
this time. Trimm also manufactured vari- 
ous earphones and horn speakers. 

The interesting thing about the metal 
table model cone speakers is that Trimm 
seemed to have only a couple of base de- 
signs but changed the stand and reproducer 
or driver units to come up with various 
models. The speaker cones were all brown 


Front (left) and back of Trimm Model 7. Note volume control and nameplate at center of back. 
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paper with either gold or bronze floral de- 
signs around the outer edge and in the cen- 
ter. Some of them had a mechanical vol- 
ume control and others didn’t. 

The speaker that inspired this article is 
the Model 7. It is a metal table model with 
a 14 inch cone. To my surprise my wife 
found it at the Kutztown show complete 
and in working condition. Well, almost 
working. It needed a new cone, which most 
of them do after 80 years. 

When I first saw it I thought it was just 
another Trimm. After looking it over, how- 
ever, I realized that it was a model that I 
didn’t have. After all these years of collect- 
ing speakers it always amazes me to find 
something that I haven’t seen before. I 
quickly looked at the Trimm pictures in our 
book* and discovered that it has the same 
base as the larger Model 11 but a com- 
pletely different reproducer. 

It is a small-diaphragm unit with a me- 
chanical volume control. This type of repro- 
ducer has a knob that adjusts the distance be- 
tween the magnetic pole pieces and the metal 
diaphragm, thus increasing or decreasing the 
speaker volume. Except for the volume ad- 
justment it is very similar to an earphone. As 
shown in the photo, a brass nameplate with 
the Trimm logo and model number is at- 
tached just above the volume control knob. 

Most of the Trimm cone speaker repro- 
ducers have a conical shaped aluminum di- 
aphragm with a soft iron disk in the center 


A closer look at the volume control and 
nameplate. 


to allow the magnetic field to vibrate the 
diaphragm. This differs from the earphone 
drivers that are flat soft iron. 

The Trimm speakers are very pretty and 
make a great addition to any collection. 
Like most of the earphones and horn speak- 
ers of that era they have a high impedance 
(approx. 1500 ohm DC resistance) and may 
be connected to any vintage battery set 
needing an external speaker. 

*Classic Cones By Buford and Jane 
Chidester. Sonoran Publishing, 2012. 122 
Pages, 8% x 11", Soft Cover, $25.95. Avail- 
able from the authors at (717) 266-4450; 
speakerpeople@comcastr.net. 


COMMUNICATIONS RECEIVER, continued from page 36 


convert it to 455 kHz, then convert it back to 
230 kHz. There was an example of a system 
to do this in a late 1970s ARRL Handbook. 

I have noticed that one of the companies 
offering parts for a QRP transceiver offers 
each module separately, so a pair of their 
NE-602 based converters might do the job. 
You would have to change the conversion 
crystals, though one should be adequate to 
drive both converters. 

I have really enjoyed using the HRO-500 
and after a few months of use, thought that 
the first fully transistorized communica- 
tions/laboratory receiver deserved a revisit 
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in order to move more of them from collec- 
tor’s shelves to become part of the owner’s 
useful receiver collection. This receiver 
must have cost National a huge investment 
in engineering and testing. 

The dozen or more full page ads in OST 
and the dedication of many of their techni- 
cal page ads must have also cost National a 
large amount of their advertising budget. 
These one page ads probably introduced a 
large number of amateurs to the operation 
of the phase locked loop, something that 
had a great future in radio communications. 

73, Barry 
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AWA 2013 WORLD CONVENTION 


] RIT Inn and Conference Center, Rochester, NY * August 20-24, 2013 
Theme: Heathkit 


AWA Convention. We are continuing the extended length of 
our Convention and this year we once again have a spectacu- 
lar offering of presentations! 

Convention registration is open to the general public again this 
year, and the flea market will be open to walk-in customers. If 
you attended last year’s convention, you will recognize many of 
the innovations we made then. If you haven’t been with us for a 
while, consider giving us a try. 

The Convention will be held, once more, at the Rochester In- 
stitute of Technology Conference Center, which is offering a 
special convention rate of $99.00 for a single or double. For info 
or reservations, call (585) 359-1800. The Conference Center has 
restaurant facilities, and there is a special convention dinner 
event every evening. Advance registration is STRONGLY en- 
couraged. 

The Conference Center is reached from Exit 46 of the New York 

State Thruway (I-90): take I-390 north to NY 253 west, to NY 15 
south. For visitors arriving by air, the location is about seven miles 
from the airport. There is shuttle service 6 a.m.-11 p.m. Specify the 
RIT Conference Center—not the RIT college campus. 
See the rest of this convention preview as well as the “Conven- 
tion Doings” section of the Membership News column in this 
issue for more information. If you have any questions or concerns 
please contact me personally by email, snail mail or telephone. 
See you at the Convention! 

Roy Wildermuth, W2IT 

AWA World Convention Chairperson 

585-899-6703 


[Ts like to welcome you personally to the 52nd annual 


Directions to the new Museum Complex from the RIT Conference Center: Right (south) on Rt. 
15. At Avon (9.5 mi.), left (east) on Rts. 5 & 20. At Bloomfield (16 mi.), pass the Holloway House 


restaurant and continue east on 5 & 20 approximately one mile. The Museum complex will be 
on your right at the intersection of Route 444. 


Highlights of the Annual Convention 


We have come a long way from being a “radio meet” to being a World Convention. But 
when you review the highlights below, you will agree that the title is well deserved. 


Food, Glorious Food — 4 Days Of It ¢ At the Pizza and Dance Party Wednes- 
¢ At the Museum Grand Opening Tues- day, August 21 

day, August 20 ¢ At the All You Can Eat Buffet Thurs- 
¢ At the International Dinner Tuesday, day, August 22 

August 20 ¢ Atthe AWA Banquet Friday, August 23 
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¢ And don’t forget the delicious hamburg- 
ers, cheeseburgers and sausage served at 
the Flea Market 


Our New Free-Wheeling Flea Market 


A $30.00 flat rate buys all the real estate 
you want. Drive in, pick your spaces and 
set up. First come first served. All the 


Partial list of presentations (More coming) 
Radio Archeology: Do It Now Before its Too Late — Targets 


spaces you want for $30.00 total. 


Film Presentation 
To be announced. 


Ham Radio Contacts 
A special events station will be on the air 


as W2AN. A ~~ 


DRM CeCe ates, doa des. coc Caves: (At. sacr eed éaeish « «no npceaiteas tadteasaks tp tame sieses Raven. aac Bart Lee 
Special Presentation: A Film of the 1992 Convention..........0...0.00.0 Bengt Svensson 
The Radiomuseum in Jonkoping, Sweden ............cccccecesseeseeseeseeeeeees Anders Widell 
ENIGMA Secrets: Newly Discovered History and Technology .............. Tom Perera 


The Cooke/Wheatstone Telegraph............ 
Telegraph News Pioneer Daniel H. Craig 


Re Cote NES ohals Taare bk Ca Ivor Hughes 


Atlantic Submarine Telegraph Cable Broadsides ............:..:.ssssssscssssssssoeness Bill Burns 


Semi-Automatic Telegraph Keys............... 


BP Ae ule a bah are eth a Gil Schlehman 


Automatic Link Establishment. What is it? How Does it Work? 


BA SCPM OAT ANON cers ria Jack. veh su, opti? «4.» aanetacelsityds Gasethe oe teak Roy Wildermuth 
From Mule to Man: The Development of the Squad Portable 

DAI ay RAO Sant LACES), Sarees), 8, 528... nadie lS) LU AER AOR. Roy Wildermuth 
IGA PO AY ee 1 eed a SION As, RIES oa, 5... acta gorcdieeve todd hate DE AE Paul Jason 
TEU SN |RUSR RT he Mia Mea es. ah Ben AN ce RRA Se BEE pais Ba ne Tim Walker 
Peek Om TTHICTIC COLES A sc .cgn cs nee tiene ss bepcalenccseteceteatartec aitiero es Felicia Kreuzer 
PUNTER Taree CSOT ALON Sterne nan tart RE cs cceusch anor beste ee tres Marc Ellis 
A Conversation With Lee de Forest’s Favorite Daughter Eleanor......... Mike Adams 


Old Equipment Contest 
By Geoffrey Bourne and Chris Bacon, Contest Coordinators 


The Contest Theme and Theme Categories: The Heathkit Story 


By Chris Bacon 


ur 2013 contest theme is Heathkit, 
()= electronics company that defies 

classification. The firm got in- 
volved in electronics after World War Two 
selling military surplus components and 
equipment, but soon found that packaging 
components into kits was more profitable. 
It appealed to customers who could provide 
their own labor and tools, thereby saving a 
considerable part of the cost of a factory as- 
sembled product. Of course, products could 
also be ordered fully assembled at the fac- 
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tory, at higher prices, if desired. 

Before development of its later educa- 
tional training materials, Heathkit did not 
teach electronics theory through its kits. 
But assembling a kit gave the builder a fa- 
miliarity and feel for electronic components 
and construction techniques that was hard 
to acquire outside of a training program. 


Putting One Together 


Putting a Heathkit together became a 
special experience for many, and the com- 
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pany responded by introducing a wide vari- 
ety of kit electronic products for many dif- 
ferent fields of interest. 

Innumerable careers in electronics, engi- 
neering and science were thereby inspired 
by Heathkit. Hobbyists, amateur radio op- 
erators, audio enthusiasts, schools, and 
even industrial facilities bought Heathkit 
gear because it represented an opportunity 
to own good quality, functional, and attrac- 
tive equipment at low cost. But many pur- 
chasers returned for the experience—some 
called it the thrill—of putting a useful elec- 
tronic device together from a box of parts. 
It is this special relationship between 
Heathkit and its customers that we are cel- 
ebrating this year. 

The prerequisites for building a Heathkit 
were time, patience, the ability to follow in- 
structions, and a set of ordinary hand tools. 
No special electronics training or back- 
ground was required. The manuals started 
off with tutorials on basics like soldering 
and resistor color codes. As long as the 
builder followed the instructions to the let- 
ter, the chances of success were excellent. 
Nearly always, a correctly assembled 
Heathkit worked as it was supposed to. 
Heathkit offered low cost factory repair ser- 
vices for builders who ran into problems— 
as long as the builder had not used acid core 
plumbing solder! 


Earliest History 

Some of the best sources of Heathkit’s 
early history are the brief articles printed on 
the back covers of some of its catalogs. Cat- 
alog 610, from 1968, is perhaps the best of 
these. Wikipedia offers some biographical 
glimpses as well. From these sources, we 
know that Edward Bayard Heath was born 
in Brooklyn, New York on November 17, 
1888 and pursued a career as an aviation 
engineer. Heath made his way to Amster- 
dam, New York, where he built an airplane 
and made his first flight in 1909. 

In 1911, he worked for Glenn Curtis in 
Hammondsport, NY, as a motorcycle me- 
chanic. There, he built his second aircraft. 
In 1912, he purchased the Bates Aeroplane 
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Company of Chicago, Illinois and re-estab- 
lished it as the E.B. Heath Aerial Vehicle 
Co, later changing the name to the Heath 
Aeroplane Company. After World War I, 
his company produced the Heath Feather 
and the Heath Favorite, which became 
popular light aircraft. 

In 1926, the company introduced the sin- 
gle-seat Heath Parasol, which went 
through several versions. The Parasol was 
intended to be an airplane that nearly any- 
body could fly, and Heath devised a sales 
strategy to make sure nearly anybody could 
afford it. The customer bought the plane in 
installments, and each time a payment was 
received, Heath would ship additional parts 
for the customer to assemble. Less than 50 
Parasols were assembled by the factory, 
but about one thousand kits were shipped. 
Of these, it has been estimated that several 
hundred were completed and flown during 
the 1920s and 1930s. It was the only fac- 
tory-made kit airplane available in its day 
that could be assembled at home, and re- 
ceive a license from the FAA. 

Sadly, Edward Heath was killed in a crash 
while testing a new low-wing monoplane in 
Illinois on February 1, 1931. His company 
lingered on for a few years without him be- 
fore going bankrupt. 

Our first contest category is based on 
this first period in the company’s history. 
Since aviation artifacts are even harder to 
find than many radio items, this is an open 
category which welcomes related modern 
items as well, such as newly built models of 
Heath aircraft, or pictures of antique Heath 
planes at an airshow. 


First Generation Kits 

In 1935, the Heath Company was pur- 
chased at auction by a young engineer named 
Howard Anthony. Anthony initially stayed 
within Heath’s original business lines, mak- 
ing parts and accessories for light aircraft. 
Later, recognizing an opportunity in the huge 
volumes of electronic equipment and com- 
ponents being dumped by the military as sur- 
plus after World War 2, Anthony decided to 
purchase a large quantity of the material and 
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go into the electronics business. Initially, the 
parts and equipment were simply retailed to 
hams and hobbyists via mail-order. 

But unlike so many other postwar mili- 
tary surplus merchants, Heath’s ads often 
contained schematics and suggestions to 
help buyers use the items. Although the 
idea of electronic products in kit form was 
not new—radio receiver kits of various 
types had been offered by numerous com- 
panies since the early 1920s—the next log- 
ical step for Anthony was to group the var- 
ious parts needed for projects together, 
throw in a simple mimeographed assembly 
sheet, and sell it as a package. 

Among the items in Anthony’s surplus 
stockpile were several thousand oscillo- 
scope CRTs. Oscilloscopes then were then 
all the rage in electronics, but factory made 
units cost hundreds of dollars. So the first 
kit product offered, in 1947, was the five- 
inch model O-1 oscilloscope. It sold for 
$39.50 and was an instant success because 
nothing else on the market came close at 
several times the price. 

The O-1 was soon followed by a RF sig- 
nal generator kit, a signal tracer kit, a VT VM 
kit, and a capacitor checker kit. By the end 
of 1948, Heath had more than two dozen kit 
products in the catalog. Test equipment was 
enormously successful for Heath and re- 
mained a mainstay until the end. To differ- 
entiate the official kit products from the ear- 
lier aviation and surplus sales business, the 
name Heathkit was coined, and the Heath 
name faded into the background. 


Hi Fi and Amateur Kits 

With the growing interest in high fi- 
delity, Heath soon added hi-fi amplifier 
kits, AM and FM tuner kits, and even a 
seven-inch black-and-white TV kit to its 
lineup. Even though the initial military sur- 
plus offerings had been aimed at hams, 
Heath did not seriously pursue the kit ama- 
teur equipment market until 1951. A young 
Heath engineer and active ham named 
Roger Mace developed a small, low cost 
transmitter kit which sold for just $29.50. 
Known as the AT-1, it blew the lid off the 
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amateur business the way the O-1 had done 
in test equipment. 

The FCC had opened the Novice class li- 
cense earlier that year, and there was no 
such thing as a low cost Novice transmitter 
on the market! Although the AT-1 was cer- 
tainly not limited to Novice use—1t had pro- 
visions for an external VFO and a modula- 
tor—Mace realized that older, more experi- 
enced hams wanted more powerful and 
capable transmitters that were also more af- 
fordable than what was available at the time. 

Management was skeptical, so Mace de- 
signed and built the prototype on his own 
time. Known as the DX-100, it was among 
the first Heathkits to have a professionally 
illustrated and edited assembly manual. It 
was wildly successful and firmly estab- 
lished Heath in the amateur radio business. 

In 1954, just as things were beginning to 
get busy at Heath, history repeated itself and 
Howard Anthony was killed in a plane crash. 
Howard’s wife Helen, who had been in- 
volved in the business from the beginning, 
ran the company for a few years. But she de- 
cided that it was not really what she wanted, 
and started looking for a buyer that would re- 
spect the company and its employees. 

The offer she accepted in 1958 came from 
Daystrom, a holding company which had 
purchased Weston Electrical Instruments 
several years earlier, and was highly re- 
spected in electronics circles. This ends the 
second chapter in the company’s history, 
and brings us to our second contest cate- 
gory: The Anthony Years. In this category 
are Heath’s original military surplus offer- 
ings and all kit and factory assembled prod- 
ucts introduced between 1947 and 1958. 


The Daystrom Schlumberger Years 
The Daystrom acquisition turned out to be 
lucky for Heathkit. Just as Howard An- 
thony’s stockpile of World War II military 
surplus components was running out, Day- 
strom stepped in and made big investments in 
new products and a huge new facility in Ben- 
ton Harbor, Michigan. Heathkit expanded 
into more complicated products such as com- 
munications receivers, single sideband 
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transmitters, and more sophisticated test 
equipment. Of course, they did not concen- 
trate exclusively on large and complex items, 
but also introduced accessories and smaller, 
simpler items in every price range. 

In 1962, Schlumberger Corporation was 
scouting for electronics companies that it 
could acquire to make instrumentation for 
its main business, which was and still is oil 
and gas exploration. They decided Weston 
was just what they needed, and started mak- 
ing offers. But Daystrom could not be en- 
ticed to sell, so Schlumberger went over the 
top and bought Daystrom itself in 1964, 
ending up with Heathkit in the process. 
Schlumberger had no interest in kit elec- 
tronics, but Heathkit was hugely profitable 
at the time. Schlumberger’s managers knew 
a good thing when they saw it and contin- 
ued to invest heavily in their new protege. 


Growth and Diversification 

From 1964 until the late 1970s, Heath 
continued to grow and develop many dif- 
ferent kinds of kits for people of different 
interests. The amateur equipment line pro- 
duced the famous SB and HW series of 
equipment. Test equipment included many 
dozens of instruments, some of which were 
laboratory grade. Tape recorders and color 
TVs were added to the general lines, along 
with electronic musical instruments. Com- 
puters and educational kits were added. 
Recognizing that the capabilities of its 
manual production department to write 
clear and concise instruction books gave it 
a unique place in education, Heathkit Edu- 
cational Systems was established in 1974 
to expand into general electronics and com- 
puter training materials. 

But Heathkit’s fortunes started changing 
in 1978 when Schlumberger sought to ac- 
quire Fairchild Semiconductor. The Federal 
Trade Commission found that buying a 
parts-maker like Fairchild, while owning a 
parts-user like Heathkit, was vertical inte- 
gration and would violate the antitrust laws. 
The FTC told Schlumberger that in order to 
get a green light on Fairchild, they had to 
get rid of Heathkit. 
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Fairchild was important to Schlum- 
berger’s long term plans, Heathkit was not. 
So Heathkit was put up for sale. This 
marked the beginning of the end of 
Heathkit’s heyday in kit electronics, so we 
chose to end our third contest category here 
with any and all Heathkit products offered 
between 1958 and 1979. 


The Computer Products 

By 1979, most large electronics companies 
knew that personal computers were the next 
“big thing.” Heathkit already had three suc- 
cessful computer products, and it was ready 
to launch the H89 “all-in-one” computer. It 
was a cutting edge, dual processor machine 
that proved to be highly successful. Zenith 
wanted to get into the computer business fast, 
and it was looking to bypass the time and cost 
of developing a new product line by buying 
a company that was already had one. 

At first, the acquisition looked like it 
would be good for Heathkit; after all, 
Zenith was one of the largest and oldest 
names in consumer electronics. But it was 
not to be. Zenith had no interest in any part 
of Heathkit except the computers, which 
were rebranded as Zenith Data Systems. 

For the rest of Heathkit, it was a slow and 
lingering demise. Starting with the amateur 
group, development of new kits ended. At- 
tempts were made to sell fully assembled 
equipment made by former rivals like 
Ameritron and Yaesu under the Heath 
name, but little money was made and the 
products were dropped. 

Cost cutting and layoffs soon followed. 
Existing kits remained available until parts 
supplies dried up or sales waned, then they 
disappeared from the catalog. On March 30, 
1992, Heathkit announced that it was getting 
out of the kit business for good. The news 
made the front page of The New York Times. 

But not all of Heathkit’s woes could be 
blamed on Zenith. In the time it took to de- 
sign, de-bug, and write the manuals for com- 
plicated solid state ham transceivers, over- 
seas competitors would get a generation or 
two ahead. Heathkit had lost millions of dol- 
lars on its last two large amateur radio kits, 
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the SS-8000 (which was re-released as the 
factory built SS-9000), and the HW-5400. 
The company never fully recovered. 
With LSI, pre-programmed microcon- 
trollers, and surface mount technology, 
there was little or no cost savings in kits, 
and component level assembly was getting 
beyond the reach of average people with or- 
dinary hand tools. Kit building was reduced 
to installing a factory-made motherboard in 
a chassis, plugging in some prefabricated 
cables, and installing a few modules. 


The Educational Products 

To spend nearly as much, or more for the 
pleasure of putting a few modules in a box 
that was bigger, heavier, and possibly less 
capable than competing products took the 
rationale out of it for most people. As its 
core kit business wound down, Heathkit 
shifted towards educational training mate- 
rials and launched a venture into home au- 
tomation and security systems under the 
Heath/Zenith name. 

By 1989, Zenith itself was in decline and 
being divested of some of its lesser hold- 
ings. Although Zenith Data Systems (which 
had been created out of Heathkit’s com- 
puter product line) had been a success ini- 
tially, the PC industry was by then in con- 


solidation, and ZDS was sold to Groupe 
Bull, a French investment group. Heathkit 
was thrown in with the deal. 

The company then passed from one in- 
vestment group to another, and with each 
change it got smaller. The Heath/Zenith 
line of home security and automation prod- 
ucts was sold to DESA International, which 
filed for bankruptcy in 2008. The last divi- 
sion, Heathkit Educational Systems, sold 
the rights to reproduce and distribute a large 
part of its archive of Heathkit manuals to 
Don Peterson and then announced that it 
would start making new electronic kits in 
2011, raising the hopes of many that there 
would soon be new Heathkits to build. 

But those hopes were dashed in 2012, 
when the company filed for bankruptcy and 
closed. Nevertheless, Heathkit’s computer 
kits represented an important “first step” 
into computers for many, and the Zenith 
and ZDS lines of PCs and related products 
showed their Heathkit heritage through 
high quality and extensive, well. written 
documentation. They are therefore the sub- 
ject of our fourth contest category. 
Heathkit’s legendary assembly manuals 
and technical documentation, and the Edu- 
cational Systems training courses that fol- 
lowed from them are our fifth category. 


Theme Categories 


1. Aviation Artifacts, 1912-1945 
This category is open to any early artifacts, paper, 


or histories relating to The Heath Aeroplane Com- : 
pany or its founder, Edward B. Heath. Models of : 
early Heath aircraft would make an interesting dis- 


play. 
2. The Anthony Years, 1945-1954 


This era marks the change in the company’s focus 
from aviation to electronics. Heath war surplus cat- : 
alogs and the first generation electronic kit prod- : 


ucts would be in this category. 


3. The Daystrom/Schlumberger Years, 1954- 


1979 


In this period, Heathkit stopped designing products 
: 4. Computer Systems 


around military surplus components and developed 


new products based on its own style and market : 
opportunities. Its manuals were professionally : 
edited and illustrated. The experience and excite- : 
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ment of building a kit were emphasized. 
Test Equipment 
3A-Assembled 
3B-Unassembled 
Amateur Radio Equipment 
3C-Assembled 
3D-Unassembled 
Audio (Hi Fi) Equipment 
3E-Assembled 
3F-Unassembled 
Other Products 
3G-Assembled 
3H-Unassembled 
Documentation (catalogs, advertising, 
company histories, etc.) 
31 


Heathkit tried to get into computers early on, produc- 


ing the EC-1 analog computer kit in the late 1950s. 
Other educational and demonstration kits were 
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added from time to time. In the 1970s, Heath was out : 


in front with microprocessor based computer kits. 
Heathkit Computers (EC-1 to H89) 
4A 
Zenith and ZDS Computers (197-1989) 
4B 


5. Technical Documentation and Heathkit 


Educational Systems 


Although the early products came with simple as- : 
sembly sheets, Heathkit soon realized that well doc- : 
umented and illustrated assembly manuals were an : 
essential part of making kit-building accessible to : 
nearly everybody. Heathkit manuals were legendary : 


for their clarity, logical step-by-step instructions, 


and illustrations. In later years, educational mate- : 


rials became a major part of Heathkit’s business. 


This category is for those educational materials, and 
for the many outstanding examples of technical 
documentation in Heathkit manuals. 


“Griefkits” 

Every so often, a builder would misinterpret the in- 
structions and hopelessly mis-assemble a kit. Others 
sometimes kept going after the instruction book 
ended, modifying or rewiring a kit product into some- 
thing its designers would never recognize. This cate- 
gory is for such oddities as a kit wired with actual 
pasta spaghetti rather than the insulating spaghetti 
tubing called for, the G-1 or SG-8 signal generator 
that has been modified into a regenerative receiver, 
and so forth. Exhibits should show how the kits were 
used in ways their designers never dreamed of—in- 
cluding learning by negative example. 


Standard Contest Categories 


7. Passive Receivers 


Any detecting device, not including vacuum tubes : 


13. 


or solid state amplifying devices whose purpose is 


to convert radio energy into intelligent signals. 


8. 1920s Superhet Receivers 


Any receiver which employes the superheterodyne 


circuit and is from the 1920s can be entered here. 


9. 1920s Tuned RF Receivers 


During the 1920s the TRF set was one of the most : 


: 14. 


widely produced sets on the market. It was soldinkit 


form, factory assembled or built from scratch from 


plans in a magazine. This is where you would enter : 


a Freshman Masterpiece or an AK 20 and so on. 


10. 1920s Regenerative and Reflexed Receivers 


Many manufacturers employed different circuits to : 
improve the receiving capabilities of their radios. : 
The Regen and reflex are among the many circuits : 
that were used. Bring in a fine example of this type : 


of radio. 
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11. Cathedrals, Tombstones and Consoles 


1930s and 1940s 


This is probably the most recognized type of an- 
tique radio around. Just about everyone remem- : 


bers someone in their family having one of these. 
So bring in that Philco 90 or any other cathedral, 


16. 


tombstone or console radio. We will split the cat- : 


egory if enough entries show up. 


12. Military Radio 


A. Pre- WWII ( Early telegraph, Spark wireless, Etc.) 


B. WWII 1941-1945 

C. Post WWII 1946-1960 
D. Vietnam Era 

E. Misc. 
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: 17. 


Portable Radios 
Any battery operated portable radio may be en- 
tered in this category. We may split the category 
into decades so a transistor set does not compete 
with a 1920s tube set. 

So bring in anything from an early portable 
radio from the twenties to a Zenith Transoceanic 
from the fifties or sixties. 


Speakers 

A. Horn 

Any sound reproduction device can be entered here 
as long as it employs a horn or bell for sound am- 
plification. 

B. Cone 

When radio sets obtained greater power output lev- 
els the magnetic speaker unit was designed with 
large surface areas for better sound reproduction. 
There are many fine examples of this type of speaker. 
i.e. Tower Adventurer, Western Electric, etc. 


Test Equipment 

There were many makers of test gear. A short list 
would include Supreme, Superior, Hickok, Weston, 
Read-Rite, General Radio, Simpson, Rider, RCA, 
And too many others to list. So surprise us, bring in 
the unusual or the common. 


Tubes 

In this category you can display a single tube or a col- 
lection. There should be a common theme with the 
display, such as historical significance, technological 
break through, etc. The display should tell a story. 


Television 

A. Mechanical 

Bring in a scanning disk or a mirror screw set. It 
can be original or a modern replica. 
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B. Electronic 


This is the category to enter any television set. Can 


be black and white or Color. Kit or factory. 


18. International Radio 
A. Pre 1945 


Bring in any radio or artifact produced before 1945 : 


from any country outside the US. 
B. Post 1945 


Bring in any radio or artifact produced after 1945 
from any country outside the US. 


19. Novelty Radio 


Bring in a nice lamp radio or any other radio made 
to look like something else. 

A. Tube 

B. Transistor 


The Amateur Radio Categories 


20. Spark Transmitters and Artifacts 
Do not hesitate to enter a major piece of spat 
equipment if you think it is rare or historically sig- 
nificant. 


21. Vacuum Tube Transmitters and Receivers 


Some of the sets for this class are old, some not so : 


old, most home-built. While the predominant en- 
tries have been amateur-constructed, commercial 
equipment is welcome. This year we are going to 
split the category in two. 

A. Home Brew 

B. Commercial 


The Craftsman Categories 


22. Restoration of Appearance 


The purpose of this category is to display examples : 
of rebuilding and refinishing the cabinets and con- : 
tainers that were used to house radio receivers. : 
There is no requirement for a particular kind or size : 
of set to be entered. A description of the work : 
done will be considered an important part of the : 
entry. The critical element is the appearance of the : 


radio, including woodwork, escutcheons, dials, 
knobs and other visual details. 


23. Restoration of Operation 


This is the category for those craftsmen who artfully: 
substitute modern components for old failures. The: 
new electrolytic in the old can is an excellent ex- : 
ample. Another is the transistorized tube. Perhaps : 


the replacement of pot-metal parts by silver-gray- 


colored epoxy castings has been accomplished by : 
one of us. If so, please bring in the set that incorpo- : 
rates that restoration. An entry should be accompa-_: 


nied by documentation showing the basis of the up- 
date that preserves the quality of the original. 


24. New or Rebuilt 

Previously we have encouraged entries that 
showed the conference attendees how substitu- 
tions and reconstructions would provide vital parts 
or pieces. We also encouraged craftsmen who had 
made an old function come alive again to bring 
their work for review. Do you remember the Fed- 
eral receiver that was entered several years ago 
and the operating Marconi coherer detector from 
the year before last? We want to continue that tra- 
dition so bring in your retrospective designs and 
your reconstructions. There is no requirement for 
particular devices or circuits. 


25. Open Category 
Enter any item that does not fit into the listed cat- 
egories. 


The Contest Awards 


Elle Craftsman 


Given in memory of Bruce Elle to a builder of a high- 


quality radio receiver of an old or new type. 


Matlack Transmitter 


Given for excellence in constructing or restoring trans- : 


mitting equipment. 


Ralph O. Williams Display 
Recognizes the informational value and quality of an 
exhibit in the contest at the AWA conference. 
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Thompson Best of Show 

Awarded in honor of early amateur Eunice Thompson, 
W1MPP, for the top entry in the Old Equipment Con- 
test at the Annual Conference. 


People’s Choice 

Awarded to the entry that receives the most favorable 
votes from attendees and visitors to the contest. All 
entries including displays are eligible for this award. 


Contest Coordinators Geoffrey Bourne and Chris Bacon 


55 


RADIO RAMBLINGS 


BY JIM COOK, WOOXX, 16404 W. 126TH TERRACE, OLATHE, KS, 66062—PLEASE INCLUDE SASE FOR REPLY. 


E-MAIL: radiomanjim46@yahoo.com 


Amateur Radio Field Day, Topeka, Kansas — 1963 


eople become interested in amateur 
Pris for a variety of reasons. Some 

enjoy long conversations with friends 
they make on the air. They enjoy “rag 
chewing’—long conversations that allow 
them to get to know the details of the other 
person’s life and equipment. Some enjoy 
competitive contests that are held to deter- 
mine how many stations can be “worked” 
within a limited period of time on specified 
weekends. Some enjoy making contacts in 
many different states, countries, or conti- 
nents to obtain certificates confirming these 
accomplishments. But I became a radio am- 
ateur because I was fascinated with radio 
technology and wanted to experiment with 
different types of equipment. 

Field Day is one amateur radio activity 
that is quite different from the others be- 
cause it emphasizes the development of 
amateur radio operators’ abilities to provide 
essential communications to their commu- 
nities under emergency conditions. During 
one weekend every June, amateur radio op- 
erators all over the country move their 
equipment to remote locations and set up 
temporary radio stations to simulate 
how they could function in a major 
emergency. The stations are often lo- 
cated in tents, and power is usually 
supplied by emergency generators. I 
participated in my first Field Day fifty 
years ago this year. This article is about 
those experiences and how our ability 
to work together in that temporary lo- 
cation helped us respond to a real 
emergency in 1966. 

In 1963, I had just completed my ju- 
nior year in high school and “dropped 
the N” from my KODFL call. As a 
member of the Kaw Valley Amateur 
Radio Club, I had already participated 
in some of their activities, so I decided I 
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Ralph Haller (right) and I at a hamfest in 1963 
the same year that the Field Day was held. 


was ready to experience my first Field Day. 
We obtained permission to set up our equip- 
ment on the south end of Burnett’s Mound, 
a prominent hill in the southwest corner of 
Topeka. It was a well-elevated site, and the 
weather that weekend was excellent. 

Our Field Day station consisted of two 
tents, located approximately 100 feet apart. 
One was used for 40 meter CW, using 
Collins equipment and a dipole antenna 35 
feet in the air. The other tent was used for 
20 meter single sideband with a Swan 
transceiver and a three-element beam. Our 
club call was WOCET. The power source 
was a military surplus gasoline-powered 
generator. We also had the use of a bus 
owned by the American Red Cross that was 
equipped with a propane stove. 

Most of the hams who participated in that 
Field Day were much older than I. The only 
other person of high school age was Ralph 
Haller, KOYMA. When the time came to 
begin operations, Augie McCollom, WOHS, 
led the charge. Augie was an amazing man. 
He lost his eyesight in childhood, but this 
was not a limitation to him. He was one of 
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the best CW operators I ever met, routinely 
operating at speeds above 30 words per 
minute. I could only copy code at half that 
speed, so I headed for the 20 meter tent. 

This was the first time I had access to a 
single-sideband transceiver and a beam an- 
tenna, so it was a real thrill. I kept hoping to 
contact some distant stations, but the 
sunspot cycle was near a minimum in 1963, 
so we did not log any contacts outside of 
North America. Nevertheless, it was fun. 
We would work the band with the beam 
aimed in one direction, and then turn the 
beam and work some more stations. 

Around midnight, 20 meters shut down 
for the evening. I wandered over to the CW 
tent to watch Augie in operation. His code 
speed was so fast that he simply dictated 
the information to the man logging for him. 
Even then, the log was being filled as fast as 
a person could write. 

Later, I took a nap in the back seat of my 
1954 Chevy and woke up just as the sun 
was rising. The morning was cool with 
heavy dew on the grass. I could hear the 
meadowlarks singing in the distance as I 
walked toward the radio tents. “Bud” 
Wiser, whose call I have forgotten, was fry- 
ing bacon and eggs on the propane stove in 
the Red Cross bus. After a quick breakfast, 
I went to the 20 meter tent and found that 
the band was beginning to open again. 
There was a line forming by people waiting 
to operate that station. 

At the 40 meter tent, another CW opera- 
tor, whose code speed was nearly as high as 
Augie’s, was working that band. I always 
admired competent CW operators, but this 
was clearly no place for someone who 
could only copy code at 15 WPM. 

Our club’s experience during that Field 
Day and our ability to operate effectively as 
a team was tested less than three years later 
on June 8, 1966, when an EF-5 tornado 
came over Burnett’s Mound near where our 
1963 Field Day station had been located, 
causing a path of destruction directly 
through Washburn University and down- 
town Topeka. Once again, WOCET was on 
the air, this time using the two meter FM 
base station at Red Cross headquarters. 
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Ralph Haller and I logged some time that 
evening dispatching mobile units to transfer 
blood and other medical supplies to treat 
the victims of this vicious storm. 

After working as broadcast transmitter 
operators before we obtained our electrical 
engineering degrees at the University of 
Kansas in 1968, Ralph and I found employ- 
ment in different places. He pursued a ca- 
reer with the FCC, and now has the call 
N4RH. I began working as an electronic cir- 
cuit designer and later became an electrical 
power engineer. After moving from Kansas 
to Texas and then to Colorado and Missouri 
before returning to Kansas, I ended up with 
the call I have today, WOOXX. 

Much has changed over the years. Most 
of the hams who participated in that Field 
Day in 1963 are Silent Keys now. Two- 
meter FM repeaters, only a dream then, are 
common now. Amateur radio operators 
now use a different phonetic alphabet than 
we used in 1963, standardizing on the one 
used by the FAA and military services. 
Sometimes I slip into using the old phonetic 
alphabet because I think it is better. I have 
never understood why “Echo” is better than 
“Easy” or why “Oscar” is better than 
“Ocean” when the latter words have the 
long vowel sounds that mimic the letter. 

Topeka recovered from the damage it suf- 
fered in the 1966 tornado. The copper 
cladding that was stripped from southwest 
side of the Kansas capitol building dome 
was replaced and has now oxidized enough 
to match the color of the original copper. 
Some major buildings that existed before the 
tornado were totally destroyed and were 
never replaced. Washburn University, which 
was hit hard by the tornado, was completely 
rebuilt and is thriving today, thanks to a de- 
cision to increase their property insurance 
made just prior to the tornado. 

Amateur radio still provides excellent 
emergency communications, as was illus- 
trated during hurricane Katrina and other 
natural disasters in recent years. Amateur 
radio can operate effectively without any 
infrastructure, providing communications 
when power systems, cell phone networks, 

(continued on page 59) 
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TELEVISION 


EDITED BY RICHARD BREWSTER, 145 LITTLE PECONIC BAY ROAD, 
CUTCHOGUE, NY 11935 PLEASE INCLUDE SASE FOR REPLY. 


The Electron Image Tube 


Imost 20 years ago, I acquired an 

unusual tube from the estate of TV 

collector, Ken McIntosh. At the 
time the tube didn’t mean much to me, so I 
set it aside on a display shelf. Then, last 
summer as I was reviewing old radio mag- 
azines, the illustration on the cover of the 
April 1936 issue of Radio Craft caught my 
eye. It depicted an unusual tube with what 
appeared to be a CRT-type fluorescent 
screen but having no obvious electron gun 
(1). My fascination grew when I realized 
that this was my “unusual tube.” 

Further investigation (2) showed that 
RCA had developed this device as a method 
of increasing the very low sensitivity of the 
image iconoscope. As the image section of 
the iconoscope, it would provide a strong 
electron image, rather than an optical 
image, directed toward the iconoscope mo- 
saic. The impact of the photoelectrons 
would cause secondary electron emission 
from the mosaic, thus providing an in- 
creased video signal. This, together 
with the greater efficiency of the pho- 
tocathode, would make the icono- 
scope far more sensitive. Neverthe- 
less, the image iconoscope did not re- 
place the iconoscope in commercial 
video cameras. 

The image tube in my collection is 
a glass cylinder 9% inches long and 4 
inches in diameter. The photocathode 
end has a rounded semitransparent 
surface. The inner side of the cathode 
disc is sensitized by evaporating a thin 
layer of silver onto the surface. The 
silver is then oxidized, treated with 
cesium, and given a small additional 
silver coating (3). According to RCA, 
the outer surface of the photocathode 
is rounded so as to reduce curvature of 
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The Radio Craft cover that identified the tube. 


J 


The author’s “unusual tube.’ 


image field, pincushion distortion, and 
astigmatism 

Just beyond the photocathode are located 
a series of seven half-inch wide cylindrical 
rings with internally located voltage divider 
resistors connecting them. These rings 
serve to accelerate the electron image and 
together with an additional two closely 
spaced cylinders, form an electrostatic lens 
system. 
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At the opposite end of 
the tube from the photo- 
cathode is a 2 % inch diam- 
eter fluorescent screen 
onto which the electron 
image is directed. Various 
surface-mounted metal 
caps are provided as con- 
nections to the internal 
elements. } 

The tube is energized by 
applying approximately 
1000 volts between the two cylinders, with 
the cylinder closest to the photocathode 
being negative. The divider resistors (see 
drawing) are intended to provide a ramp- 
ing-up electric field from the photocathode 
to the focusing cylinders. 

The RCA publications refer to this de- 
vice as an electron image tube or electro- 
static image tube. Since the photocathode is 
sensitive over the ultra-violet, visible, and 
infrared portions of the spectrum, there are 
obvious applications. In fact this tube is the 
basis of the night-vision equipment brought 
into use during World War II. A similar 
electrostatic lens system is used in the elec- 
tron guns common to all cathode ray tubes 
as well as in the RCA electron microscope. 

But can my 77 year-old tube be made to 
work? Unfortunately, the previously men- 
tioned ring-connected voltage divider resis- 
tors appear to be open. But the electrostatic 
lens should be functional; that is, if the vac- 


RADIO RAMBLINGS, cont. from page 57 


and the internet are not functioning. New 
digital communications methods can com- 
municate faster and more accurately than 
the International Morse Code we relied 
upon in the past. 

My code speed hasn’t improved much 
since 1963, but I finally got my Amateur 
Extra license. I have enjoyed operating on 
several frequency bands that were not 
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SCREEN 


GOMES BY PTE BE BA 


Drawing of the image tube shows cathode, screen and di- 
vider resistors. 


uum is still good. 

The junk box yielded a military surplus 
3000 volt transformer that was found to be 
operable. A simple high voltage diode, 6000 
volt capacitor and 20 meg bleeder resistor 
comprised my power supply. A Variac sup- 
plied power to the transformer. Upon firing 
it up, I got a glowing spot on the screen due 
to an incandescent lamp nearby. But vary- 
ing the voltage did not affect the focus, 
probably due to the failed divider resistors. 
I would be interested in hearing from any- 
one with a similar tube. 
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available in 1963. Over the years I have 
confirmed contacts all over the world and 
have operated on every amateur radio band 
between 160 and two meters, except for the 
relatively new 60 meter band. I am still in- 
terested in radio technology and the history 
of communications and I am grateful to 
have had an amateur radio license for more 
than half a century. 
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EQUIPMENT RESTORATION 


BY DAN MERZ, 1268 WHITE BLUFFS ST., RICHLAND, WA 99352 


mdmradio@frontier.com 


Submit restoration tips in Word, WordPerfect or plain text files with any illustrations in 


separate jpeg , tif or bmp files (not embedded in document). 


Restoring a Kilbourne and Clark Battery Set ~ 


Seattle manufactured early commer- 
cial radio equipment and, later, con- 
sumer radios such as crystal, regenerative 
and TRF receivers. The firm went out of 
business about 1925 and their sets are 
somewhat scarce even in the northwest. 
I’ve come across a few of their sets, a cou- 
ple of their horn speakers, and some parts. 
One noted radioman, Tech Sloat (SK) 
from Richfield, near Vancouver, Washing- 
ton often showed up at hamfests with sim- 
ple crystal sets that he made using the K&C 
crystal detector assembly along with a 
crude coil inside a small box of his design 
and construction. I often regret not buying 
one of these when available. Another Seat- 
tle old timer Jim Barrows, had odds and 
ends of K&C parts that I acquired. One ac- 
quisition from him was a NIB switch key 
with K&C logo that went in a K&C Air 
Roamer TRF set that I bought on eBay. 


Ts Kilbourne and Clark Company of 
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This article describes my restoration of an 
early 4-tube K&C set that came from the 
Portland area. It was probably made around 
1922 judging by the variometer tuning and 
other parts. 

This set has a tuned RF stage followed by 
detector and two audio amplifier tubes. Its 
most distinctive aspect is its wide and short 
appearance. The panel is 26 inches wide 
and five inches high. All parts appear to 
have been made by K&C including the var- 
iometers, tube sockets, fixed and variable 
condensers and audio transformers. 

Some of the obvious problems with my 
set were one open audio transformer, miss- 
ing coil wire on the inside rotating ball of 
the small variometer, a badly deformed 
outer coil form on a variometer, a crack in 
the metal of one of the tube sockets, and 
some rather ratty-looking wire on coil 
forms. In addition some of the solder con- 
nections were open. 


Schematic of the 4-tube Kilbourne and Clark receiver. Audio jack and switching not shown. 
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I judge that the set was exposed to 
weather for some period, since there was 
corrosion and deposits between the audio 
transformers and the panel and consider- 
able chalky aluminum oxide between a 
couple of the rheostat housings and the 
panel. This may have occurred even in un- 
heated indoor storage in either the Portland 
or Seattle areas, both typically wet. 

My first task was to try to determine the 
wiring for the front end of the set since my set 
had some missing connections. As far as | 
know, no schematics were published for this 
receiver. By internet magic I found a posted 
picture of this set on the Antique Radio 
Forum; it had been put there about two years 
ago. So I posted an inquiry and, with a little 
detective work, I was able to identify the 
owner as Bob Farnam, a member of the 
Puget Sound Antique Radio Association. I 
contacted him and, we quickly exchanged 
photos of our sets, and I was able to resolve 
the uncertainty about the wiring of mine. 

My set was missing the antenna link coil 
(94 turns over the top of the main first coil). 
After some comparison of wiring, we de- 
cided the larger underlying coil and the 
variable capacitor inside this coil were not 


directly wired to the antenna input or first 
RF tube. This coil/capacitor combination 
formed a wave trap for nulling out strong 
interfering stations, and is labeled “Trap” 
on the panel control, far right knob. The an- 
tenna signal passes through the “link” 
winding to another large variable capacitor 
connected to the grid of the first tube with a 
variometer to ground. Coupling between 
the RF tube and detector tube was through 
a second small variometer, and subsequent 
coupling was through K&C audio trans- 
formers between detector/first audio and 
firt audio/second audio tubes. 

The metal tube hole for the second audio 
tube was cracked full length and was not 
held very securely to the phenolic because 
the crack went directly through a mounting 
hole. I considered repairing this by wrap- 
ping fine Nichrome or stainless steel wire 
around the socket and epoxying the wire in 
place. This is a technique I’ve used before. 

But in this case I opted for using some 50 
mil stainless steel wire in the form of a 
four-turn coil spring, just slipped down 
tightly over socket, that was stiff enough to 
close the crack. The coil spring was made 
by winding the wire over a wooden dowel 


Front and rear views of the restored receiver. 
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that was about 1/4 inch smaller in diameter 
than the socket. Either method works 

ok for repairing cracked tube 
sockets. Using fine wire with 
clear epoxy applied on top re- 
sults in a more permanent re- 
pair, and I may end up doing 
this later. 

One of the audio transform- 
ers was open. I was prepared to 
rewind this but by goodluckIhad ™ 
some transformer cores that likely 
came from the K&C building in Seattle and 
were sold off and picked up by a Seattle 
collector. 

I disassembled my transformer and re- 
moved the old core. At first I thought I 
needed a core with a square center hole like 
the one I took out but I found the ones I had 
with round center hole worked okay. I ex- 
pect the squareness evolved from an origi- 
nal round hole over time. The only tedious 
part of the job was scraping a bit of the 
thicker rust away on each side of each lam- 
ination to facilitate getting all of the lami- 
nations back in place. The fit was tight but 
a little tapping on the final couple of layers 
was all that was needed. While I had the 
transformer covers off, I scraped away 
some of the loose paint and rust and spray 
painted them with black lacquer. Using 
Corel Draw, I made glue-on paper labels to 
replace the deteriorated KC logo decals on 
the transformer and the variometer coil. 

The rheostats were all electrically okay 
but, as mentioned, had corrosion products 
on them, mostly between the aluminum 
case of each and the panel. This was a white 
chalky residue that was deposited on the 
aluminum metal and had, in some cases, 
permeated the insulating band that sepa- 
rated the rheostat wire from the metal case 


of the rheostat. I believe this residue was 
aluminum oxide. 

To clean these parts it was neces- 

sary to remove each rheostat 

from the panel. Normally this 


Re-created Kilbourne and 
Clark logo. 


‘/ would not be difficult but the 
' shafts were also corroded and the 
wipers was difficult to remove. The 
set screws loosened fairly easily but the 
wiper bolster ring was frozen to the steel 
shaft. I succeeded in loosening the shafts 
from the wiper ring by applying small 
amounts of penetrating oil over a few days, 
after which I was able to loosen the wiper 
by gripping the ring with vise grip pliers 
and twisting back and forth gently using the 
knob. The important trick was to grip only 
once and not too tightly so as to minimize 
marking and avoid deformation of the ring. 
With the shaft removed, the two screws 
holding the housing to the panel were re- 
moved to free the unit. Considerable 
amounts of hard, deposited corrosion prod- 
ucts were scraped from the aluminum rheo- 
stat housing, and the white substance 
soaked into the insulating band was masked 
by use of permanent ink magic marking pen 
which restored the band to its original ap- 
pearance. The K&C rheostats are attractive, 
with a polished aluminum case. Fortu- 
nately, the corrosion did not pit the exposed 
parts of these cases and did not penetrate 
much into the concealed areas. 

In the next issue, I’1l continue with the re- 
pairs to the variometer and a broken knob. 
Pll also describe reassembly, including a 
photo of the restored chassis, and report on 
my experience with operating the set. 
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The Classified Column will be back in the next issue. 
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AMATEUR RADIO 


EDITED BY TIM WALKER, W1GIG, 19 WOODSIDE AVE., WESTPORT, CT 06880, 


W1GIG@ATT.NET, PLEASE INCLUDE SASE FOR REPLY. 


Results of the Bruce Kelley and Linc Cundall Events 


Greetings, 


ere it is almost spring with another 
Hone storm rolling in from the west. 

Tonight is the first night of the last of 
our On the Air events, The John Rollins DX 
Contest. I am hoping that the participation 
will be a bit better this year. In looking over 
- the results of our first two events I see that the 
number of participants is not dropping as fast 
as expected. There were several new signals 
heard in the first two events along with lots of 
the regulars. Thanks for joining us, it was 
great to hear the classic signals again. Full re- 
ports on the two events follow. 

With the promise of summer coming, I 
have been looking hard at the many incom- 
plete projects and elderly pieces of test 
equipment that are sitting here waiting for 
time on the workbench. Cold reason tells 
me to bring some of them to the Convention 
this year and share them with other mem- 
bers. If I don’t, we will have to find a bigger 
home. Since this is the year of Heathkits, 
bring your spares and we will have a nos- 
talgia fest in the flea market. Don, Jim and 
I (and perhaps a fourth) are already thinking 
about Radio Camp and the pleasures that it 
brings to us in August. 73, ‘till then, 

Tim 


29th Anniversary AWA Bruce Kelley 
Memorial 1929 QSO Party Results 


By Scott Freeberg, WAQYWFA 


he 29th Bruce Kelley Memorial 

1929 QSO Party was held on the first 
two weekends of December 2012. 

This year approximately sixty-seven 1929 
stations participated. I think that may be a 
record! Also this year the 40 meter segment 
was expanded to include the entire 7100- 
7125 Novice band and 160 meters was al- 
lowed for the first time. At least 12 brave 
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souls ventured down to the hinterlands and 
made successful contacts on 160 meters. 
The log comments were very positive about 
160 meters so it looks like it’s a success! 

I encourage everyone to wind up a set of 
40 meter and 160 meter coils and operate 
those other bands because there is a lot more 
1929 activity than just 80 meters now. I was 
all set up to operate 160 meters on the sec- 
ond weekend but a sudden family event 
took me out of town. Luckily I made a boat- 
load of contacts the first weekend on 40m 
and 80m and had a great time hooking up 
with old 1929 friends and making new ones. 

The winner this year is N1 BUG Paul from 
Maine with 86 contacts! KBOROB Harold 
from Bemidji Minnesota came in second 
place with 82 contacts. The top 10 includes in 
order: NIBUG (86), KBOROB (82), W2LB 
(69), N8YE (68), K4TYS (64), KOKCY (61), 
VE3XZ (48), VE7SL (48), WA8DOF (44), 
NEIS (44). Congratulations to every single 
station that participated for building a classic 
1929 transmitter and putting it on the air! 
Whether we make one contact or 86 contacts, 
I know we were having fun!! 

There were 51 logs submitted from 22 
US states and three Canadian provinces. 
States include CT, DE, GA, IL, MA, MD, 
ME, MI, MN,MT, NC, NH, NY, NM, NV, 
OH, OR, PA, TX, VA, VT, WI. Provinces 
include BC, ONT, ALB. There were 11 sta- 
tions operating from Minnesota alone! 

Thanks to those who sent in their logs. I 
encourage you to submit your log no matter 
how many or how few contacts you made. 
We all enjoy reading the results and finding 
out who we missed and need to look for 
next year. I looked through each and every 
log and recorded all the stations worked in 
order to figure out that there were sixty- 
seven 1929 stations operating in the event! 

I saw perhaps five or six new 1929 sta- 
tions participating this year. Welcome 
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aboard to the new folks and congratulations 
on your first (of many) 1929 QSO parties! 
N1BUG 1s a first timer and he made a clean 
sweep into first place with 86 contacts be- 
tween 40m, 80m, and 160m. Sheesh, I 
worked 14 stations my first time and I 
thought I was doing pretty well. 

The first 1929 QSO Party was held in 
1983. Nineteen stations participated in that 
first event and 29 years later the 1929 QSO 
Party is continuing to grow with 67 stations 
participating. The 1929 QSO Party was 
started in 1983 by Bruce Kelley W2ICE 
(SK), Linc Cundall W2LC (SK), and 
George Batterson W2GB (SK). Bruce 
Kelly was the first QSO Party Manager, 
followed by John Rollins WIFPZ (SK), 
and now me for the past 8 years. 


List of all 1929 stations participating: 
N1BUG, KC1FB, K1TMJ, W1ZB, WIGIG, 


Submitted Logs: 


District Call Transmitter 


N1BUG TNT 

NE1S HARTLEY/TNT 
NF10 HARTLEY 
KC1FB HARTLEY 
W1ZB TNT 

Ki TMJ HARTLEY 
NV1X HARTLEY 
W1GIG TPTG 

WU2D TPTG/MOPA 


HARTLEY 
HARTLEY 
TNT 


HARTLEY 
TNT 


WA3YNW HARTLEY 
W3GMS TNT 
WASFFC MOPA 


HARTLEY 
HARTLEY 
HARTLEY 
MOPA 

HARTLEY 
HARTLEY 
HARTLEY 


W5 HARTLEY 
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NEIS, NF10, NV1X, KI1VVC, W1ZB, 
WB2UAQ, W2A0, AG2M, WB2AWQ, 
W2CQH, W2LB, AG2M, N20UV, 
WB2QMY, WT2W, WU2D, WA3FFC, 
W3GMS, W3UQH, WA3YNW, K4CHE, 
N4GIJV, K4JYS, N4JX, K4LJH, W4QBE, 
KK4RF, K5RB, W7LNG, KB7NRN, 
KK7UV, WB8APR, WA8DOF, NI8G, 
WS8KGI, N8YE, K8WEU, AA9DH, N9HAL, 
N9OB, W9SAY, W9TFC, WA9WFA, 
WBOWHG, WOCWU, KIODB, KOHGP, 
KOKCY, WOLGU, WONYQ, WOLS, KOPK, 
KBOMM, KBOROB, WOTFC, WOVLZ, 
WOWGB, VE3AWA, VE3BHK, VE3XZ, 
VE6ADM, VETSL. 


A selection of the participant 
comments received: 

WAOWEA: Although I could only work 
the first weekend, that weekend was the best 
radio time of the year for me. It is such a 


80m 160m Total 
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VEAWA’S rig served him well for the BK 


and Cundall events. 


Submitted Logs: 


District 


Call 


W7LNG 
KK7UV 
WA2AWQ/7 


W8KGI 
N8YE 
NI8G 
K8WEU 
WA8DOF 


WB9WHG 
W9TFC 
N9OHAL 
AASDH 


WOHGP 
WOVLZ 
KIODB 
WOLS 
WOCWU 
KBOROB 
WOLGU 
KOPK 
KOKCY 
WOWGB 
WASWFA 


VE3AWA 
VE7SL 
VE3XZ 


Transmitter 


TNT 
MOPA 
HARTLEY 


MOPA/HARTLEY 
TPTG/FORD COIL 
HARTLEY 
HARTLEY 
TNT/MOPA 


MOPA 
MOPA 
MOPA 
HARTLEY 


HARTLEY 
TNT 
MOPA 
HARTLEY 
MOPA 
MOPA 
HARTLEY 
HARTLEY 
MOPA 
HARTLEY 
COLPITTS 


TGTP/TNT 
HARTLEY 
MOPA 
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pleasure working all of you and it is like 
seeing old friends again. Thanks for your 
participation! 

KBOROB: I had a great time...heard 
some new calls and some of the old timers 
too. All went pretty smooth except for ORM 
and QRN! It’s still evident that there are 
“black holes ofno AWA ops”. It sure would 
be nice to get some more on the air. 

WT2W: This was my first BK...I hadn't 
had that much fun legally in years! My 
score was not the highest, nor the lowest 
but I won just the same, based on all the fun 
I had and the guys I met. Sometime just be- 
fore the BK revved up, much to my surprise 
I worked an F5 station in France. My sig- 
nal report was 439 but he copied me and we 
had a QSO! 

WIGIG: Not much of a score but had a 
ball running stations on Sunday afternoon 
(only time I could get on!) 


80m 160m Total 
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N4GJV: I had hoped to be capable of happen. Perhaps next year?? I thoroughly 


160m operation this year but that didn’t 


enjoy the fun! 


The 2013 Linc Cundall Old Time CW Contest Results 


By Mike Murphy, WU2D 


he contest was held in January and 

we had approximately 30 active par- 
ticipants over the two 24 hour peri- 

ods, which was noticeably down from last 
year. There were some very interesting rigs 
and signals on the band as usual. Many 
folks were using 1929 type transmitters and 
several were using homebrew regenera- 


2013 LINC CUNDALL CONTEST SCORE SHEET 


Call Name TX & Year 
WOCWU Russ MOPA Hartley ’36 
W1GIG Tim TPTG ’29 

AB2RA Janis Mod QRP 

K4JYS Bill HB P-P 6A6 35 
N2BE John TBS-50D *49 
K4LJH Charles Millen 6L6-807 ’40 
K1TG Roger HB 89-802-830 734 
KBOROB _ Harold MOPA 10-801 ’29 
KE5YUM — Michael Mod QRP 
WA8DOF Dave 6AG7-6L6 *49 
NOTT William BC-375 ’42 

N8YE Steve TPTG 210’s ’25 
WU2D Mike ARC-5’s 42 
K3MSB Mark ARC-5/T-19 ’43 
WOVLZ Neil 3 Stg P-P TZ-20’s ’38 
W3HWT Bill 210 Hartley 26 
WBOWHG Dave MOPA 211’s ’29 
VE3AWA Lou 210 TNT 29 
AASDH Bob Millen 6L6-807 ’45 
KOVKY Brian Collins 310 ’48 


W7DRA Mike HB 304-TH ’45 


tives. Here at WU2D, I used my two tube 
type 27 regen to good effect on 80M 


RX & Year QSOs Points 
HQ129X °46 14 126 
Hallicrafters SX-15 °37 3 48 
Mod 12 36 
#19 Regen ’35 10 90 
HQ-120X 39 30 270 
Mod 2 12 
RME-69 ’36 13 102 
Mod SX-117 24 124 
Mod 3 11 
HB 30-30 Regen ’34 22 264 
BC-312 '36 7 42 
Navy RAL TRF ’35 14 168 
HB 27-27 Regen ’29 15 135 
ARC-5/BC-454B °43 8 68 
National HRO ’36 6 54 
Grebe CR-18 ’26 14 158 
BC-348 ’42 11 69 
Mod 11 88 
Hallicrafters SX-42 °49 15 117 
HRO-5 ’45 13 117 


BC-348 44 


A selection of the participant 
comments received: 


Harold Borchers KBOROB: Several new 
stations were heard and several old reli- 
ables were not heard. 

Bill Smith NOTT: They seem to be giving 
more realistic signal reports than in the 
past. Those using modern narrow bandpass 
rcvrs can’t miss the freq. shift in those old 
MOPA’s. 

Well not all gave good reports: 

“Lou VE3AWA was using his TNT and 
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just to tweek him I laid on a “599”.” 

“Hi Mike, I spared no expense to provide 
a 1920s Cundall sig via full wave rectified 
only B+ then you gave me a T-9 report... 
broke my heart.” 

And now some quotes from our winner 
John Bogath, N2BE with and amazing 30 con- 
tacts and 270 points: Steve’s (NSYE) 4 Watt, 
210 transmitter was powered by a Ford model 
“T”’ coil, and at times sounded like someone 
making rude bowel-gas sounds. I was not able 
to find a zero-beat to his signal. 
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NOW AVAILABLE FROM THE AWA MUSEUM STORE 


All profits are used to support the Museum e See back cover for order blank 


THE OTB ON CD ROM Cotas | 
These discs run on any PC or Mac system. ee: 71 
Volume | (Contains all issues from January, 1960 - March, 1985) Price: $35.95 
U.S., postpaid in U.S. and Canada; elsewhere, add $5.00 

Volume 2 (Contains all issues from June, 1985 - November, 1996) Price: $35,95 
U.S., postpaid in U.S. and Canada; elsewhere, add $5.00 

Volumes | and 2 ordered together Price: $59.95 U.S., postpaid in U.S. and =r 
Canada; elsewhere, add $5.00 


TELEGRAPH ANTHOLOGY ON CD ROM 5.2 ee 
Contains every telegraph article ever published through 2004 in The Old Timer’s —_suiauweiessssuciaion 
Bulletin (now The AWA Journal ) and The AWA Review. In addition there are pho- _ **!¢8"2Ph Anthology | 
tos from the “lost” Stu Davis Museum collection, an unpublished article by Lou — 
Moreau on military keys, and the long-awaited update of the Early Telegraph 
Makers list by Roger Reinke. There are three ways of browsing the content of this 
CD: The chronological list of article titles, a subject index and an author index. 
Compiled and edited by Prof. Tom Perera, WITP. Price is $14.95 postpaid in 
U.S. and Canada; elsewhere add $3.00. 


AWA REVIEWS ON CD ROM 

Now you can acquire these scarce out-of-print volumes for your library. Operat- 
ing requirements same as for OTB CDs above. Volumes 1-5 and Volumes 6-10 
available on two separate CDs. Price for either CD, $19.95 US; both, $35.00, 
postpaid in US and Canada. Elsewhere, add $3.00 per CD. 


NEW RELEASES ON CD 
Back by popular demand is the most popular AWA Review ever produced, The 
Atwater Kent Story. Written by Ralph Williams, and issued as AWA Review #12, it has been long out 
of print. We now offer it to you in compact disc format for convenient display on any PC with Ac- 
robat Reader Version 4.0 or higher.* As a bonus, you’ll receive a printed full-size wall chart show- 
ing the progression of A-K radio products. Price is $14.95, postage paid in U.S. and Canada; else- 
where, add $5.00. 

Another out-of-print classic, The Hallicrafiers Story by Max Dehenseler, HB9RS, is also back as 
a CD. Max De Henseler was a personal friend of Hallicrafters founder Bill Halligan, and his book pro- 
vides unusual insights into Halligan’s life and early struggles. This well-illustrated book has 245 
pages, a nice index and several handy lists of models and features. The CD can be displayed on any 
PC with Acrobat Reader version 6.0 or higher.* Thanks so much to Max De Henseler for his thought- 
ful gift of publishing rights to the AWA Museum. Price is $14.95, postage paid in U.S. and Canada; 
elsewhere, add $5.00. ™ a 

*Acrobat Reader is a free program that can be had via the internet. 


HANDSOME AWA PIN 

Replaces the far-too-expensive hand-made gold pins of yesteryear. The new pin 
maintains the stylized AWA logo surrounded by a Hertz loop, but adds the words 
“Antique Wireless Association” wrapped around the loop in bright gold. Back- 
ground is dark blue cloisonné and the pin is clutch mounted. 1" in diameter. 
Price: $6.00 US and Canada, elsewhere, add $1.00. 


gn Voorn 


Make checks out to “AWA Museum” and send to AWA Museum Store, P.O. Box 421, 
Bloomfield, NY 14469-0421. Please do not include your membership renewal payment in your 
Museum Store payment check. 
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MUSEUM STORE ORDER FORM All items postpaid to U.S. and Canada 


OTB BACK ISSUES Priced at $3.00 each. 20% discount for orders of 6 or more issues; 30% discount for orders of 


12 or more. AWA Review issues do not count towards the discount. 


QTY ISSUE QTY ISSUE QTY ISSUE QTY TISSUE QTY ISSUE 
25-4 28-4 31-2 35-1 37-1 
26-1 29-1 31-3 35-2 37-2 
26-2 29-2 31-4 35-3 37-3 
26-3 29-3 32-2 35-4 37-4 
26-4 29-4 32-4 36-1 38-1 
27-1 30-1 33-4 36-2 38-2 
28-1 30-4 34-1 36-3 38-3 
28-2 31-1 «34-4 36-4 38-4 
28-3 
Volumes 39-Current — All Issues Available Except 49-3, 50-3, 50-4, and 51-1. 
AWA REVIEW Priced as indicated. No quantity discount. 
QTY . ISSUE QTY ISSUE QTY ISSUE 
Volume 6 $6.00 Volume 13 $10.00 Volume 19 $14.00 
Volume 7 $6.00 Volume 14 $10.00 Volume 21 $15.00 
Volume 8 $6.00 Volume 15 $11.00 1 Volume 22 $15.00 
Volume 17 $11.00 Volume 23 $15.00 
CDS Priced as Indicated. ____ Volume 18 $14.00 ______ Volume 24 $15.00 
OTB BACK ISSUE CDS . 
QTY DISC QTY DISC . “. QTY vise 
Vol. 1 (issues Vol. 2 (issues 4 4 Set: Vol.1. ¢ rs 
1-1 thru 25-4) @ $35.95 26-1 thru 37-4) @ $35.95 © and Vol. 2 @ re : 
AWA REVIEW BACK ISSUE CD -+gin 
QTY DISC QTY DISC o* ‘ 
AWA Review Vols. 1 thru 5 @ $19.95 AWA Revi@Vols..6 thru 10 @ $19.95 
Set of both CDs @ $35.00 
OTHER CDS 
QTY DISC QTY DISC 


The Atwater Kent Story (AWA Review 12) @ $14.95 
The Hallicrafters Story @ $14.95 


Telegraph Anthology $14.95 


—_ 


AWA MEMBERSHIP PIN 
(QTY) Pin @ $6.00 


ORDER TOTAL CALCULATION Note: Foreign postage surcharge does not apply to Canada. 
OTB Back Issues @ $3.00 = $ 
Subtract $ Discount (if any) / Add $3.00 foreign postage if appligable. Total OTB Order $ 
_____ Total AWA Review Cost = $ 
Add $5.00 per volume foreign postage if applicable. Total Review Order $ 


Individual OTB Back Issue CDs @ $35.95 = $ . 

Add Vol 1+ Vol 2 sets @ $59.95 = §$ 

Add $5.00 foreign postage if applicable. 

AWA Review CDs @ $19.95 each or $35.00 for both = $ 
Add $3.00 foreign postage per disk if applicable. 
Atwater Kent CDs $14.95 each = $ 
Add $3.00 foreign postage per disk if applicable. 
Hallicrafters CDs $14.95 each = $ 
Add $3.00 foreign postage per disk if applicable. 
Telegraph Anthology CD $14.95 each = $__ 
Add $3.00 foreign postage per disk if applicable. 
AWA Membership Pin @ $6.00 = $ 
Add $1.00 foreign postage if applicable. 


Total OTB CD Order $ 


Total AWA Review CD Order $ 


Total Atwater Kent CD Order $ 


Total Hallicrafters CD Order $ 


Total Telegraph Anthology CD Order $ 
Total Membership Pin Order $_« 


Grand total of individual total amounts = $ 


Please make your check payable to AWA Museum and send to: AWA Museum Store, P.O. Box 421, 
Bloomfield, NY 14469-0421. Please do not include your membership renewal payment in your Museum Store payment check. 
Name Address 


